Mathematical Statistician and Engineering Applications
ISSN: 2094-0343

Assistance System for 3D Navigational Endocranial Procedures based
on Image Acquisition

Madhwaraj K G
Professor, Department of MCA, New Horizon College of Engineering, Bangalore.
dr.madhwaraj@newhorizonindia.edu

PM Kavitha
Assistant Professor, Department of Computer Applications SRM Institute of science and
technology Ramapuram campus, Chennai
pmkavimca@gmail.com

K. Sridhar
Assistant Professor, Department of Mechanical Engineering, Lendi Institute of engineering and
technology
shridharlendi@gmail.com

Palamakula Ramesh babu
Associate Professor, Department of Information Technology, Chaitanya bharathi institute of
technology, Hyderabad, Telangana
prameshbabu_it@cbit.ac.in

Satyajit Sidheshwar Uparkar
Assistant Professor, Department of Computer Application,
Shri Ramdeobaba College of Engineering and Management, Nagpur
uparkarss@rknec.edu

Dr. R. Thiagarajan
Professor, Dept of IT, Prathyusha Engineering College,Chennai
rthiyagarajantpt@gmail.com

Article Info Abstract

Page Number:917 - 926 Endoscopy involves no physical contact with human body where it uses
Publication Issue: the precise results with the accuracy of 2mm. Video based navigation is
Vol 70 No. 2 (2021) used to acquire those accuracy of endoscopic image. This surgical task

requires precision which is conducted inside where it requires greater
precision and accuracy. These images are taken before and after the
surgery is completed. In some cases, endoscopy video consists of
complications which consists of low texture, reflection. Since, images
acquire doesn’t allow the precise location which performs the procedure.
In this proposed approach. 3D navigation assistance to address those
issues along with video to attain full clarity resolution. The video
extraction produces features of an image and related feature points.
Modify the two-dimensional coordinates when extraction is complete,
then create matching images. Motion detection may be identified using a
variety of techniques. Upon that basis of tracking, previous errors may be
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reduced and the operations can be evaluated as a whole. Video is used to
extract image information and associated feature points. Once this is all
done, let the system keep track of the 2D and 3D characteristics of the
image and where they are located. Endoscopic skull surgery could be
carried out effectively owing to this 3D image. Once the procedure is
finished, we must determine the next motion detection point.
Consequently, we discovered that with the use of trackers, we could
provide an ideal situation with a precision of around 5 mm. Almost 50%
of the original image's comparative percent of similarities are legitimate
matches.
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1. Introduction

Endoscopy is a type of medical procedure that examines the inner body. It is a procedure to analyse
the hollow cavity inside the body. These techniques are inserted directly into the organ, which
examines the gastrointestinal tract and other tracts too. Several types of endoscopies are used
depending on the organ of the human body. This procedure is done under an anaesthetic and in a
conscious state. Several risk factors are present during this procedure, such as bleeding. To avoid
such conditions, medical intervention has to be done to identify the medical ailments of the human
body. The doctor should give suggestions and discuss potential risks with the patient. After the
procedure, the patient is monitored to identify the risk factors associated with having surgery.
According to the surgery procedure, the doctor prescribes necessary medical ailments to the
patients, such as medications and diet food (digestible type of food). One of the most common types
of complications that occur is pneumonia. Throughout the nose or sinuses, a tiny device known as
an endoscope is implanted. Using the information acquired throughout the operation, additional
steps are made. Nasal treatment facilitates access to areas of the brain that are impossible to reach
using conventional surgical techniques. Large incisions must be made, and parts of the skull must
be removed. Endoscopic intranasal surgery is a procedure that enables the surgeon to see through
the nose to the upper spine areas and the anterior portion of the brain.

Surgery causes a lot of discomfort, pain, and hospitalization, and it takes a lot of time to recover
and return to your original state. The pain involved when compared to surgery is much less in this
case. Patients prefer doing an endoscopy rather than going for an open surgery. Before dealing with
different types of methods, we need to have a clear understanding of what they are and how they are
done. Various methodologies are used for doing this endoscopy. Endoscopy takes less pressure,
creates less pain, and also needs less recovery time. A long, flexible tube is inserted to study the
organ’s innermost functioning, take images, or carry out quick operations. By using contemporary
equipment, this procedure can lower risks and offer remedies for various medical problems. It
assists in removing malignancies from the digestive system, which is among the most crucial
diagnostics. This tube is put into the human body through the mouth or anus. The tube may be
inserted through a tiny opening. Endoscopic surgery is becoming more frequent each year. The
major benefit of endoscopic surgery is the rapid and complete recovery of the patient.
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The conventional procedure employs a tiny Wi-Fi camera that is mounted to the capsules for

capsule endoscopy. This sort of endoscopy is mostly used to detect stomach issues. Afterwards, we
can alter their image by wearing a belt. It travels through the digestive tract and takes a number of
images when the patient swallows. In contrast to a year of regular surgery, endoscopy surgeries last
for an hour. Overall, the entire procedure takes an hour. A capsule that has been ingested moves
through the digestive tract in around 48 hours. Organs must be safeguarded and undisturbed.
Endoscopy, though, demands more accuracy and research. Consequently, current endoscopies are
carried out with associated lasers that convey impulses within to aid the physician in carrying out
the procedure properly. This scanning method is usually used in combination with this since the
tube has to be analysed and synchronised with the right target. If the patient is conscious, the full
procedure is carried out, occasionally with local anaesthesia. This entails a far shorter recovery time
than with open surgery, which means less discomfort and therefore less strain on the body. There
are several operations available in addition to the endoscope to extract organs, remove malignancies
of any type, including the lungs, or address other issues with the digestive tract. Both major and
minor procedures require advanced endoscopy.

The endoscope area may become inflamed, and your throat may feel numb for a short time. Internal
bleeding is a possible risk during this procedure. Endoscopy is superior to open surgery because it
involves less risk. Affected people feel bloated for a long time after the procedure is completed.
Recovery time is directly related to the type of endoscopy performed. Some symptoms appear after
the symptoms subside, or else we should see a doctor immediately. As soon as these symptoms
appear, the patient should immediately contact a doctor. After the procedure is complete, the
sedatives given to the person will last for a while, and the person should not engage in work until
feeling returns to normal. Pain in the body, chest pain, breathing problems, vomiting blood,
stomach pain, etc.

2. Literature Review

[1] The author's goal in conducting the research was to compile information about the potential use
of augmented reality assistance in surgical treatment. A modest amount of research has shown a
decrease in radioactive usage. In addition to FH operations and conventional spinal guiding
methods, AR is a useful tool. This extensive study's overall average covered 28 articles. We carried
out a comprehensive study to look at the information that is available for the use of augmented
reality for surgical intervention. The main conclusion was that enhanced production, not decreased
accuracy, was the significant point when comparing AR with unconstrained or traditional robotic
medical intervention. Ever since the database's creation, researchers have searched PubMed and
Web of Science to discover how successful AR navigation performs in terms of radioactivity,
productivity, and cost correlation.

[2] Endoscopic neurosurgery therapies have certain benefits over standard operating procedures;
however, the changing nature of endoscopies for static vision and the potential for invasion after
implantation constrain their use. Treatment is quite complicated because of a variety of issues. To
keep perceptual alignment under rotational traction, incoming images linked toward the distal tip
are continuously coupled. It gives a frontal view and lowers the chance that putting in the
endoscope would harm sensitive tissue. This research provides a dynamic endoscopic model that
has a number of benefits. These give a frontal view and lessen the chance that inserting the
endoscope would damage essential tissues.
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[3] stated that a robotic surgical platform could be used for RF thermocoagulation of the trigeminal

ganglion and injection of radioisotopes into malignant tumours at the base of the skull. Devices for
robot movement along intended routes to destinations are controlled by well-guided platforms
designed for visual navigation. Furthermore, we were able to confirm its feasibility by comparing
the localization accuracy after implementing the original theory. A modelling test was used to
assess the accuracy of the system model. The empirical evaluation of robot platform models for
navigation technology is the main topic of this article. To check the feasibility, we compare the
localization accuracy with initial theoretical implementations.

Endoscopy, also known as endovascular neurosurgery, is yet another medical method that may be
used to eliminate pituitary tumours, according to [4]. This network was established to provide a
platform for commercial robots, with an emphasis on efficiency. We develop a sphere modification
that enables the positioning of the endpoint to be modified externally within the body to address
scenarios like these. Surgery requires the use of complicated surgical equipment. [5] showed that
the skull's attenuation-dispersive characteristics considerably harmed, hindered, or overlapped the
refracting reflects of the top innermost layer in several places. In the skull, the light speed clearly
varies from location to location and case to case. The calculation of the design suffers greatly from
the assumption of homogeneity. Following measurement methods, biomechanics results were
contrasted with the anticipated density of bone phantoms. An adaptive bandwidth estimating
method uses these periods as input to establish the appropriate bone cement thickness or SOS
threshold. We employ a unique method to assess cranium characteristics and noise peak velocity
concurrently.

According to [6], an automatic superimposition technique for skull faces has been developed with
good results. We first created a model to simulate the inaccuracy of facial tissue thickness with
comparable combinations of cranial and facial features that typically serve as a compass for
automated techniques. The proposed approach represents the first automated craniofacial overlay
technique that has been thoroughly and objectively studied. An approach to matching anonymous
skulls to registered 3D faces was proposed in this study [7], which uses canonical correlation
analysis to identify skull-face connections. Recognition of the skull is an important area of medical
examination. We use domain fusion strategies to more accurately determine relationships and
increase the ability of correlation models to identify relationships. Empirical evidence supports the
proposed approach and shows how a region-based approach can significantly improve high-level
maintenance.

[8] asserts that a novel image-based video registration technique was already created to get beyond
the drawbacks of traditional tracking service registration. This method accomplishes precise and
rapid video-CBCT identification this way. The image-based video-CBCT registering is analogous
to the tracking tool technique in that the endoscopic image is localised with an optical tracking
device before a direct 3D image-based registration of the video towards the CBCT. A layer
separated from preoperative computerised tomography is registered to the reconstruction input
image in this suggested methodology [9], which first monitors image features mostly in video and
recreates the image key points to obtain 3D coordinates.

To traverse the important structure during surgery near the foundation of the skull, precision is
required. Following the registration process, the system retains track of image characteristics and
preserves the connection between 2D and 3D positions for segmentation methods. In this approach,
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[10] neurosurgery, the usage of intraoperative navigational technologies is rising quickly.
Navigation system data was impacted by intraoperative brain displacement in skull base surgery.
These findings imply that in skull base surgery, the NMI system can deliver useful and trustworthy
intraoperative navigational information. Before executing a skin incision, the precise position of
tumours and normal anatomy may be established owing to the navigation data's ability to be
superimposed on the microscopic view.

3. Methodology
Extraction of Features

The entire suggested surgery would be carried out under video monitoring of 3D endoscopy. To
give the image a 3D perspective, these photos are captured and rebuilt. To minimise inaccuracy,
outcomes are measured at sub-millimetre levels. The challenge of poor granularity and clarity is
resolved as a consequence of video collection, since numerous frames of a movie may record a
suitable position. We suggest this method of using recorded images in addition to generated ones,
even though cameras can only collect 2D images. Endoscopy reliability is raised by the perfect
alignment that 3D makes possible between positioning and imagery. A video of an endoscope is
taken, and image characteristics are retrieved from it. Because of the movement of the images at a
specific point in the movie, a collection of image characteristics is retrieved. Because the complete
suggested endoscopic technique is outlined in detail, the methodology employed is not provided. If
50% or more of all extracted value's characteristics are the same, they are evaluated and utilised for
further restoration. Different feature-extraction methods carry out feature extraction. The extracted
data is turned into a 3D matrix after being normalised. Different methods might be used for
extraction and comparisons. To enhance the feature extraction method, various methods might be
attributed to a technological aspect or combination of factors.

Reconstruction

The image is created in 3D view after the characteristics have been retrieved. The high-quality
sensors being used provide images without pixel deformation. Reconstruction of the image is done
using characteristics from monitored images. After accurate coordinates are obtained, the 3D image
is eventually rebuilt with the right position. Doctors can more easily locate and compare images
acquired by the CT because of its three-dimensional architecture.

Data Registration & Tracking

The whole procedure is recorded, allowing for reconstruction and tracking of the subsequent
position in relation to the targeted surgical region. The process is finished by instructing the tube-
mounted camera to proceed to the designated place once the next site has been decided. A similarity
of at least 50% of the characteristics between the image and features identifies the nearest location.
Using a 3D video guidance system, it is simple to pinpoint the precise target and to see the entire
procedure on CT. The surface section keeps the camera in its current location with respect to the
area within the skull. The CT images and the reconstructed images were synced.
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Figure 1. Proposed Architecture Diagram
4. Construction
3D Images Reconstruction

One possible feature site should have a 3D model or a 2D picture that corresponds with it. With this
3D reconstruction method, photos are processed in a set of processes, 3D images are acquired, and
the target object's topographical skull architecture is built. Employing image reconstruction
methods, create a 3D representation from a selection of several viewpoints. This method produces
significantly more realistic 3D models, but it requires substantial computer networks that are
appropriate for complicated reconstructions. Because of this, the quantity and precision of face
characteristics extracted from an image significantly affect how efficiently a system performs. The
main purpose of 3D imaging is to recover the fundamentally idealised version from defective
representations, including those that have been subjected to noise bombardment, air attenuation
distortion, or partial destruction. Since representations are certain to be consistent, reorganising is
simpler. Consider each architecture as an arrangement of geometric components, reconstruct every
component independently from the other elements, and then combine the parts to create a new
division of a three-dimensional space containing three-dimensional forms. It will help create the
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overall three-dimensional framework. Various of the datasets in this research paper require 3D
visual representation datasets.

Images Registered and Capturing

In addition to image characteristics being retrieved from the video and recorded by CT, images of
intracranial structures are also registered. We automated the intracranial extraction methodology by
using several image processing techniques since the endocrine system has the biggest gap region in
the skeletal structure. The retrieved characteristics are then used to recreate a 3D image. Before
proceeding to the next part of the skull, the registered image is compared with the reconstructed
image. In comparative anatomy, understanding the beginning and progression of intracranial
evolution, particularly in the human skull, is crucial. Various 3D forms and different perspectives of
the same object ought to be included in the training data for the centralised platform's 3D
reconstruction.

5. Experimental Results
Next Localization

These images demonstrate how segmentation techniques frequently cross wide gaps. The
approximation parameters utilised in the watershed computations decide this. Endocasts that have
been practically replicated are frequently used as materials, but current developments in computing
anthropology have made it possible to record movement from 3D CT scans. Such variations
highlight the absence of unambiguous norms for correcting these shortcomings. This approach,
though, employs similar segmentation criteria so that comparable results can be quickly determined
from CT scans for each procedure. Endocasts should be analysed in order to ascertain whether
cerebral morphology was incorporated into prehistoric skeleton anatomy because bodily tissues like
the cranium are tragically not completely preserved.

(1) ()

Figure 2: (1) & (2) Video Assist 3D Images Reconstruction of Skull Endocranial Procedures
with Localization
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Exhibiting Endoscopy

Leveraging 2D transverse CT data, a computerised prototype was created to recreate a three-
dimensional model of the lesion or endocrine system. We suggest using visual data from endoscope
videos to automatically monitor the endoscope. Employing preoperative endoscopy data, this
approach first detects visual signals in the video and reassembles those before recording the rebuilt
spatial features into the structure of the data. Critical skull features are provided for automatic
localization and labelling using either architecture methodology or microscopic research. Precision
IS necessary during skull base operations to correctly navigate crucial components. A typical issue
in radiographic imagery identification is the precise dimension of anatomically in three-dimensional
data. This equipment receives a set of transversal 2D CT images with locating and recognising
features.

Endoscopy provides significant options when employing various diameters, but because less light is
obtained overall, procedures near the skull base are more challenging to accomplish. A common
surgical setup should include equipment oriented at 0°, 30°, 45°, or 70°. There are many different
perspectives from which to observe rigid imaging techniques. With this type of 3D video navigation
system, the precise position may be quickly determined because the operation is represented by the
CT. Each extracted value is evaluated, and if the similarity between the features is greater than
50%, it is used for further modeling. There are many different perspectives from which to observe
rigid imaging techniques. Environmental diagnostic imaging techniques use 3D reconstruction. The
separation between each position and endpoint for that particular element is the result of the input,
which is a collection of images. Structure from motion and matter from shading are two
reconstruction techniques that use vision-based planes. Computed tomography images must be
created from original data acquired from multiple scanners using reconstruction techniques so that
the images can be read and understood. The underlying source of 3D image analysis, which seeks to
identify regions of interest within an image and also generate a three-dimensional digital
representation, is often the structure of the reconstructed image.

The guiding system makes a rigid-body transition between the patient's head and body in order to
display the proper location in CT. The 3D navigation system makes a rigid body transition between
the patient's head and the equipment in order to indicate the right location on CT. Invasive surgery
is no longer necessary to address intracranial skull base pathological issues in the overall population
owing to endoscopic therapies that are immediately accessible. The procedure is documented in
order to monitor and recreate the following position as it approaches the intended treatment region.
The criterion for clinical application has always been flexible imaging techniques. The restricted
migration evaluation of this quantitative approach has the disadvantage of increasing the local lack
of precision. Flexible rod scopes are employed because they deliver high-quality images. Despite
their many accessible and versatile possible applications, they are primarily employed for
diagnostic purposes. All collected data is cleaned up and converted into a 3D matrix.

6. Conclusion

Video guidance and image reconstruction are indeed components of a 3D video-assisted navigation
system for intracranial endoscopic surgery. This technology increases accuracy, enabling
movements within the parameters necessary for this technique to be successfully carried out. This
technology increases accuracy, enabling movement within the parameters necessary for this
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technique to be successfully carried out. From the video, image features are taken out and recorded

by CT. To go on to the next part of the skull, the registered image is compared with the enhanced
image. The overall approach incorporates video tracking for a 3D image of the endoscope. On the
basis of tracking, previous failures may be reduced, and the activity can be evaluated as a whole.
Video recording effectively addresses the issue of poor granularity and brightness since it enables
the simultaneous capture of many images from the video. The remaining steps may be carried out
using these locations after updating the camera posture. To provide you with a 3D representation of
the image, it records and reconstructs images. Human movement may be identified using a variety
of techniques. Allow the system to track the 2D and 3D aspects of the image, including their
locations, after all of this is finished. This 3D video will make effective endoscopic skull operations
feasible.
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