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Abstract 
       

Medicine has experienced greater scientific and technological advances in last few 

years than in the rest of human history. Ever since computer technology entered the 

operating room, surgery has gone through one of the greatest changes throughout 

medical life. The major potential of robotic surgery are precision and miniaturization. The 

exposure of Robotic surgery using machine learning techniques is used to predict 

survival status of patients with regards to classification of multiple feedback from people 

and effectiveness to people in surgeries can help to improve betterment of life in 

healthcare sector. This research includes data in the year of 2015 at the California 

Research development and health care service which has information about patients in 

terms of Robotic surgery. We used almost five machine algorithms mainly Random 

Forrest, MLP neural network, Naïve Bayes, KNN, SVM. Random Forrest and Naïve Bayes 

are best fit and ability to learn from data so accurately that gives better insights and 

results in terms of Usefulness of Robotic surgery in certain low dimension space. MLP 

neural network gives the better prediction and performance when survival status of 

patients is concerned. The overall execution of these 3 models are measured by confusion 

matrix and accuracy of each model. The accuracy given by these models conclude that 

MLP neural network (97%) , Naïve Bayes(95%) has best figures followed by Random 

Forrest(92%). Therefore, MLP Neural network with Random Forrest and Naïve Bayes are 

most suitable and optimised models for this specific study of prediction of Robotic 

surgery in respective cases. 
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Chapter I: Introduction 
         The use of AI systems is effective in ensuring effective accomplishment of various 

operational goals and projects [1-3]. AI systems utilise neural network programming that 

allows it to operate without the views or ideas of a certain person. The AI systems have a 

mind of their own and can deduce the most effective methods in order to reach a certain 

goal. On the other hand, the implementation of robotics is a significantly modernised 

process of working and allows the completion of projects without the requirement of a 

high workforce. This can lead to cost effectiveness of various organisations involved in 

healthcare. Various Health and Social care organisations require the use of Robotics in 

order to ensure proper accomplishment of surgery related procedures. The use of 

Robotics and AI systems allow doctors to use precision, flexibility and significantly high 

control in order to accomplish the surgical goals efficiently. This study focuses on 

conducting a thorough research on the methods by which the AI systems and robotics 

can be implemented within health and social care organisations for surgical processes. It 

also presents detailed information regarding the effectiveness and efficiencies of the 

robots in achieving the required surgical goals. 

      These robotic technology platforms allow for creative interaction between humans 

and machines. This process called cybernetics[39] will deliver innovation through 

efficient, ,sustainable and cost-effective products, services and work environments. 

Robotic technology is effective due to its great features like such as precision ,reliability 

,performance and speed during surgical operations. Its has less recovery time and 

minimum invasive for patient as they don’t have to stay long in hospital, less 

complications during surgery due to accurate precision and easy to visualize on the 

particular treatment area. Robot basically improve capabilities of surgeon for specific 

surgery purpose. 

The aims of the research are to evaluate the effectiveness of AI and Robotics systems in 

the health and social care sector and the methods by which these systems can be used in 

order to achieve various surgical goals within the healthcare organisation. 

 

The research questions based on which the study has been conducted are as follows: 

 



Page | 9  

 

●  What are the prime factors that lead to the utilisation of AI and Robotics systems 

in healthcare sector organisations? 

●  How are AI and Robotics systems effective in accomplishing the prime goals of a 

healthcare sector in regards to surgical processes? 

●  How much is survival status of people that using surgical process and what are 

recommendation action need to take in order to provide efficient healthcare 

system. 
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Chapter II: Literature review 
    

         The medical sector is always depended on science and technology and when the 

surgery comes into the equation, the relevancy of it becomes more prominent. Many 

surgeries are so critical that surgeons have to be extremely careful and little mistakes in 

measurement, or the procedure will end up in a dire situation. The science finally came 

with a solution and that is robotic surgery[4, 5]. Creating a continuous program and using 

machine level language in order to control the movement and functionality of the robotic 

equipment that is being implemented in the process of the surgery. The main interesting 

part of this the whole system and operation can be more advanced and completely 

automated. 

 

    Mehrdad J. Bani, and Shoele Jamali [6] did the study about automatic recognition and 

classification of task in Robotic surgery which is beneficial in automated surgery and 

surgical training. They proposed the framework for high level robotic surgery task 

recognition using motion data, those are classified into 3 different categories i.e knot 

tying, needle passing and suturing. The entire framework based on time series distance-

based similarity measure using dynamic time wrapping and K-nearest neighbour 

algorithm is used to classify class instance. By the help of this framework we can easily 

understand fundamental surgical robotic task. 

      

The classification task is not efficient when there would be quick decision has to made.  

The decision has to be made according to development of online gesture recognition 

system during Robotic surgery. This can facilitate skills assessment and training 

curriculum. The another possible way to check the performance of model by checking 

surgical environment in present of other task or possible adding noise in order to build 

more robust task recognition method. 

 

 Mahtab J. Fard et al. [7] demonstrate the study of evaluation of performance of surgeon 

in robot- assisted minimum invasive surgery(RMIS) with the help of machine learning 
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approach. These are carried out by 6 various task including completion time, path length, 

depth perception, speed, smoothness, curvature. Machine learning technique applied to 

test whether they are expert and novice surgeon in specific task and results shows that 

its almost 86 % accuracy to predict their performance using this framework. The results 

demonstrate from this paper could form basis for decision support tools that effectively, 

objectively, and automatically evaluate surgeon dexterity and give personalised tips and 

online feedback to boost the performance. 

 

The complexity of these features is not only captured through extracted from trajectory 

movement but also by applying Machine learning algorithms to check underlying pattern 

of different surgical level. The model should be validated against more number of 

participants for variety of surgical task to improve classification results. 

 

Marcia K. O’Malley et al.[8] conducted research on objective metric performance based 

on tool movement kinematics. The performed current assessment technique for robotic 

surgery purely depend on observation, checklists and grading scales. The basic idea is to 

competency on analysis of kinematics tool tip motion should controlled with robotic 

interface. Correlation between qualitative metrics of tool movement smoothness and 

assessment data were calculated and demonstrate that spectral arc length and sub-

movement analysis based metrics is essential to handle discrete task of any robotic 

surgery. When logistic regression applied on those task then it classify novice and experts 

with respective accuracy and linear combination of those metrics resulted in perfect 

classification. This whole idea will be beneficial to evaluate the performance of any 

trainee and get real time feedback about their skills. 

 

The classical approach to motion- based metrics could be used during task performance 

to evaluate skills of trainee also provide real time feedback when necessary.  

 

Mehrdad J. Bani [9] report to recent development on research of camera positioning in 

robot assisted surgery with focus on different computational analytical techniques. The 

camera position is such important thing in areas like addressing gesture recognition and 

segmentation which has main focus on robotic surgery and surgeon gesture classification 

based on task analysis. The movement is very beneficial in laparoscopic surgery and 
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machine learning algorithms, computer vision , psycholinguistics corporation is much 

needed during entire process. Principal component analysis (PCA) algorithm is used to 

determine main contributors to overall task variability. 

 

Future approach to camera positioning in surgical robots is to allowing robot to 

automatically control the zoom based on the surgeons task has great opportunity to 

contribute to surgeons performance. Removing the task of camera control from the 

surgeon would relieve the surgeon of a task and ensure quick and responsive camera 

control.   

 

Bareum Choi et al. [10] proposed the study of surgical tool detection based system used 

in the most common clinical surgeries called laparoscopic one due to high demand 

feature like faster recovery rate , causes less pain. Most of time laparoscopic surgery 

caused several damage in the surgical instruments , organs, tissues during surgery due to 

broad filed of view and operating space also insufficient tactile feedback. To solution of 

this problem Bareum Choi proposed real time model for detection of surgical instruments 

during laparoscopic with help of convolutional neural network(CNN). This helps 

proposed model to detect all surgical tools in real time, unified architecture of model and 

perform better. 

 

 However the limitation occur for unbalancing data as there are different number of 

images used in performed experiments are very small and data used is insufficient. To 

overcome on those problems there should be study of data pre-processing of data and 

tracking algorithms. 

 

 Jing Luo et al. [11] proposed the study of tremor attenuation method which based on 

machine learning is presented to track hand tremor effectively. This method is actually 

designed for filtering the interference signal with small scale sampling data and high 

dimensional features. The method is carried out by introducing optimisation method to 

find estimated parameter and new adaptive filter of tremor cancellation is built by 

support vector machine. In order to find optimal parameter of proposed methodology 

two things need to be considered which is hybrid kernel and particle swarm optimisation 

(PSO). PSO is ideal algorithm used to find optimal or approximate optimal solution for 
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multi-dimensional search problem also hybrid kernel used to analyse high dimensional 

data in well organised way. 

 

Performance comparison are presented in 2 ways like tremor attenuation in ideal way 

and another one is in non-stationary condition. From both the way proposed method 

achieve minimum error in the process of tremor cancellation which is better than 

methods without optimisation in microsurgery. Future direction should be validation of 

cross validation of the proposed model and design of most suitable hybrid kernel. 

 

Francesco Setti et al [12] suggested that Dexterity and perception capabilities of surgical 

robots have to improved that support surgeon in decision making and performance 

monitoring also enhance the automation towards healthcare area. Francesco et al. 

discuss first outcomes of European funded project smart autonomous robotic assistant 

surgeon(SARAS) that develop cognitive architecture able to take decision depend on pre-

operative knowledge and on scene understanding with help of advanced machine 

learning algorithm. The SARAS platform basically allows the main surgeon and their 

assistant to teleoperate two independent arms robots which is for accruing data and 

released for research purpose. The action and scene based video data from recording will 

be used to construct Machine learning dataset purpose which is capable to train the AI in 

understanding the current surgical phase and anatomical structure. Those data can also 

helps to user friendly interaction with SARAS platform. 

 

D. B. Megherbi , B. Soper [13] proposed the study the effect of feature selection impact on 

predicting whether patient had desired outcome after surgical procedure is done in 

treatment of Benign Prostatic Hperlasia(BPH) in order to get minimum invasive results. 

In prior to this study Artificial intelligence (AI) algorithms were used to train computers 

to predict surgical outcomes in BPH patients. The main objective of this work is compare 

features those are equally , near equally important or nor important . After that when 

machine learning methods are applied on those features ,Decision tree based method has 

resulted to be superior in accurate prediction of BPH patients surgical outcomes in 

comparison with naïve bayes. Different features are “score after”, “Qmax after”, 

“procedure”, “void volume after”, “residual after”, and “age”. 
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 The main observation from this study is discretization of those continuous feature values 

has direct impact on the resulting prediction outcomes. The further research includes 

theoretical analysis of effect of these clinical features as well as outcome discretization 

on overall BPH predictive models accuracy in multi-class setting.  

 

Dayvid Castro et al. [14] suggested very high level automated process to evolution of 

medical training. Dayvid proposed CNN architecture for automated robot- assisted skill 

assessment. This architecture reaches its best configuration with use of pooling strategy 

and activation function. This can give best performance over other neural network 

solutions as accuracy of all sub tasks are very high. CNN based proposed framework 

optimize the assessment task such as knot tying, suturing, needle passing with this 

traditional approach. Dataset is sample into train and test-set in order to check potential 

of approach. 

 

Although the global average and max pooling are not novel techniques here , so in future 

work they should evaluate the generalisation of proposed work with regards to more 

pooling strategy along with activation function and CNN across different multivariate 

time series. 

 

Shahin Sefati et al. [15] proposed study of surgical gesture segmentation and 

classification method based on shared, discriminative, sparse dictionary learning, which 

can be used to effectively analyze complex surgical gestures recorded by the da Vinci 

robotic surgical systems. Rather than learning separate dictionary for each gesture in 

unsupervised manner , Shahin Sefati proposed sparse representation based algorithm for 

jointly learning common overcomplete dictionary for all gestures together with multi 

class linear support vector machine for identify each gesture. To get better insights they 

performed experiment on JHU-SGI data on 3 different skill level (novice, intermediate, 

expert) performing 3 tasks (suturing, knot-tying, needle passing) and gesture of each is 

recorded in robotic system. 

 

By studying shared dictionary of surgical motions of all data in training set , the model 

requires few parameters as compared to modelling of HMM, where each gesture has 
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separate dictionary. In future the proposed model should be integrated with conditional 

Random fields (CRF) model to record higher order information. 

 

Xiaoyu Tan et al. [16] did study of  new robot assisted surgical training system which is 

designed to improve practical skills of surgeon through interpractise feedback and 

demonstration from both human expert and reinforcement learning agents. This system 

utilizes proximal policy optimization to learn control policy in simulation. Simultaneously 

this learning agent is trained based on both expert demonstration and learned policies in 

simulation. This agent then generates demonstration policy on robotic assisted device for 

trainee and give feedback score during practise. Proposed system is first robot assisted 

laparoscopy training system which utilize actual surgical tool and leverage deep 

reinforcement learning to provide demo training from both human expert and machine 

learning agent criterion. Xiaoyu Tan et al utilize reinforcement learning i.e Proximal 

policy optimization (PPO) and Generative adversarial imitation learning (GAIL) to learn 

simulation and expert behaviours. By make the use of this system trainee can learn from 

available demo which are combined version of generation of RL agent. 

 

The proposed system with mask CNN enhance the automation of training feedback, 

visualization, error validation. Also based on results from simulation and practise ,system 

can learn from expert data ,and generate optimal policy and evaluate trajectory from 

trainees. In the future work involved more training tasks (e.g. pick and place) in proposed 

system , invite trainee to fully investigate system and conduct comprehensive statistical 

evaluation on each function in the whole system. Addition of other Deep learning 

methods can also enhance robotic system capability and better performance. 

 

Malik Benmansour et. al[17] proposed study of neural network architecture for objective 

and automatic procedure to evaluate the performance of surgical skill assessment and 

sub task related to robotic- assisted device. The basic of the evaluation procedure is fully 

connected deep neural network with three hidden layers and twenty nodes for each layer. 

The network of proposed system is trained exclusively on expert database by assuming 

the task is already defined and classified. After establishment of connection proposed 

framework evaluate intermediate and novice trainees by providing scores with respect 

to performance of expert in database. This network allows us to evaluate the good 

https://ieeexplore.ieee.org/author/37086596254
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trainees, which have high evaluation score. The main problem with this framework is it 

doesn’t allow us to provide judgement on trainees with low score due to small data. 

Future work is to investigate this problem by acquiring more expert database or 

enforcing the network to learn more abstract and discriminative pattern that related to 

each surgical task. 

 

M. Chand [18] did research on Robotics, Artificial intelligence, Distributed ledgers who 

are directly or indirectly being related to surgery through data is key. The path to real 

robotic surgery involves artificial intelligence (AI) techniques so that a machine is able to 

recognise, process, predict and ultimately execute a task, either under supervision or 

unsupervised from human control. And to do this, the algorithms require data and lots of 

it. Artificial intelligence in surgery considered as final frontier of robotics through routing 

of accurate algorithm by providing sufficient data samples which is acquired , stored , 

processed during surgery. The concept of robotic surgery involve moving parts like 

radiology , pathology where image is analysed also video data must be coded or ordered 

for expedite analysis. Computer vision is used to validate surgical procedure currently. 

All of these data can be used for predictive analysis and deviation from routine. Although 

all these lead to standardised of technique and optimal outcomes out of it is benefit to 

patients. 

 

Austin Reiter et. al [19] show how to learn fine scaled features on surgical tools for the 

purpose of pose estimation. The experiment performed by author analyse that different 

state of art features descriptors coupled with various machine learning algorithms on in 

vivo data from surgical robots. The proposed method is able to detect naturally occurring 

features robustly in order to achieve long term, marker less tracking. In the proposed 

framework the state of art feature descriptor paired with supervised method for 

detecting natural features on tip of robotic tools. In the experiment Austin Reiter et. al 

used  standard randomised tree for multiple classification which is called best weighted 

random tree model in order to get high accuracy , long term a efficient goal tracking 

system. 

 

Suren Kumar et al. [20] suggested the computer -vision based safety and decision method 

in robotic surgical system to lead the potential of these methods to enforce and enhance 
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the safety in multiple layer of typical surgical workflow. The main idea behind the 

proposed methodology is to address issue related to multiple tool tracking and detection 

, description of semantic attributes ,investigating human surgical tools motions for skills 

and dexterity with the help of surgical video stream. By taking help from this video based 

framework we can take immediate feedback for surgeons and make big step forward to 

take initiative for future automated surgeries. In the experiment Suren Kumar et al 

present framework using sparse and dense optical flow in causal manner by detecting 

each tool in real surgical based scenario with help of state of art technique. 

In the later part Bayesian filtering technique are applied to video stream in order to 

identify attributes (such as open/close, strained with blood) and used to provide 

feedback to surgeon or robots for future. The vision and video algorithm gave reasonable 

accuracy of about 80 % but can be improved by benchmark the data and cross validation 

testing. However the proposed method can further refined by handling variation in 

subjects and tasks and provide accurate results for different scenarios. These are 

currently addressed by using sensorized physical trainer setup with da vinci system 

through API. 

 

Daniel A. Hashimoto et. al [21] review the major topics in AI including their applications 

and limitation in surgery. This paper review they key capabilities of AI to help surgeons 

understand and critically evaluate new AI applications and contribute new research and 

development. The methods involved in the process contains integration of AI to help in 

robot assisted surgeries by surgeon. Surgeon can also partner with data scientist to 

capture data across phase of care and to provide clinical context. AI has potential to 

revolutionize the way surgery is taught and practised with well promised future 

optimisation for high quality patient care. 

 

Computer vision in the surgeries is now being substituted by the process of learning in 

the machine that is primarily a method of tracking that hasten correct judgment . It is also 

considered a method of tracking a bending of a tissue to a better examination and 

guidance in the most limited, all-encompassing kind of surgeries. AI is expanding its 

footprint in clinical systems ranging from databases to intraoperative video analysis. The 

unique nature of surgical practice leaves surgeons well-positioned to help user in the next 
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phase of AI, one focused on generating evidence-based, real-time clinical decision 

support designed to optimize patient care and surgeon workflow.  

Fabien Despinoy et. al[22] proposed method for automatic and quantitative assessment 

for surgical gestures which is key component of Robotic surgery. In order to achieved this 

goal we propose new unsupervised algorithm that can automatically segment data from 

robotic training session. This algorithm detects critical points in kinematic data which is 

spatial temporal segment without relying  on method or prior information. From the 

proposed methodology we can able to recognize gestures involved in surgical tasks. The 

next task is to perform advanced analysis and access algorithm using dataset recorded in 

expert training session. When compared this approach with manual annotation of 

surgical gesture they got relatively high accuracy for fully automatic gesture process. We 

believe that accurately detecting, and then understanding, the surgical gestures of a new 

trainee without any human intervention in the training process are realistically 

attainable goals with this approach. The proposed framework encourage perfect practise 

make perfect by providing implement to improve training efficiency with skill test also 

gesture feedback. Main approach of method tends towards improving training efficiency 

by minimizing the learning curve. 

Hermann Mayer et. al.[23] invented one time consuming method(Knot tying) to the 

automated task which is highly important in surgical procedure. The best approach to 

this method is to use of supervised machine learning to smooth surgeon given training 

trajectories and generalise them. Knot tying generally require controller with internal 

memory to differentiate input between different actions at variant points. To concur this 

difficult task we used Recurrent neural network with adaptive internal stats. Initial 

results using Evolino framework show that proposed system can significantly increase 

efficiency with first successful application of supervised learning of robotic surgery knot 

tying. 

The future task is to validate other subtask with current algorithm to check whether we 

are getting proper results. One more strategy is to employed more reinforcement 

learning techniques where target trajectory are not provided and maximum performance 

achieved.  
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Ada Zhang et. al.[24] presented prediction analysis on surgeon performance on future 

tasks on the basis of work done in the previous tasks in robot assisted surgery. The 

performance estimated via metrics which is derived from Da Vinci surgical system. 

Proposed method uses boosted random tree which learn regression from 193 data 

features to any of metrics and prediction done by evaluating on whether they achieved 

lower error than two cases which are guessing future work by previous task and other 

one is through average performance of old task. With the help of surgeon can proactively 

improve performance rather than solely relying on post operative feedback. 

Initial results from proposed task are more significant for accurate future prediction that 

enable potential inefficiencies of surgeon performing surgical tasks. In the future Ada 

Zhang et. al are going to enhance method by combining task pairs and metrics to improve 

prediction accuracy. Also explore multi output regression which exploit dependencies 

between output with more complex data take into consideration. This allow meaningful 

and statistical comparison across all pair task and metrics as well as task specific and 

metric specific intelligent guesses. 

Mikhail Volkov et. al [25] introduced system which automatically generates video 

segmentation of laparoscopic and robot-assisted procedures according to their 

underlying surgical phases using minimal computational resources, and low amounts of 

training data. The proposed framework used support vector machine and Human markov 

model in combination with an augmented feature space that captures the variability of 

these video streams[12] without requiring analysis of the nonrigid and variable 

environment. With help of K segment corset algorithm we can efficiently equal quality 

results in real time also evaluate system in cross validation experiment and propose 

blueprint of piloting method in real operational room environment with less risk factors. 

Future direction for this system is to consider continuous likelihood models that are 

allowing more temporary models. In addition more adequate video data acquired across 

different surgical  procedure. The main future goal is to extend the use of coreset in this 

work beyond segmentation applying the framework we presented in to generate an 

interactive visual summary of laparoscopic[10] and robot-assisted surgeries. 

Nowadays the machine and robotic approach showed such good results in the field of 

application that it is quite prominent that their contribution to the daily life task is 
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extremely meaningful. The application in robotics and artificial intelligence in the 

medical field has shown a high level and rate of success. The advantages that can come 

from the implication of the robotic approach in the surgical case are undeniable [26]. The 

robotic surgery can perform very well, however, until the tasks and information and the 

instruction are not given and reached to the robotic parts it will not be able to function 

properly or even move. In order to translate the human commands to the robotic parts, 

another method is needed. That is called machine learning.  

The process of the learning begins by observing and analyzing the data and then it will 

run an algorithm to locate which device is available in the system and what their functions 

are and later on the machine learning process will decide which tasks will be done by 

which device. The tendency to implicate Artificial Intelligence (AI) has skyrocketed after 

watching the outcome of how quick the machine learning process can learn the given task. 

From that point, the medical sector thought about the ways of implicating it in the work 

field and the result showed a very promising and positive sign. Later on, the experts took 

the initiative to attach the medical equipment in the robotic device and then they also 

created a way to control it and the result was quite positive. This is why the experts used 

the Artificial Intelligence (AI) systems in the equation more effectively and left the 

assessing of the information on Machine Learning process. Before implicating the 

artificial intelligence, the whole machine handling and the process were manual.  As an 

example an experiment had been done on CABG surgery. The allocated time on the 

surgery is quite limited here. The time of OR refers that how much time the patient will 

stay in the operation bed. Thee time interval of the surgery is very little so the machine 

learning technique has been implemented in the robotic parts but the outcome did not 

yield much because the motion sensor system did not helped much [27]. However, the 

experiments still have lots of scope left to experiment more.   

However, introducing the Artificial Intelligence (AI) system made the whole process 

completely automatic. The first implication of artificial intelligence was done on the X-

Ray machine and the result was positive after that system was introduced into Magnetic 

Reasoning Imaging (MRI) and the effect was up to the mark. Detecting process of tumors 

in the medical process was a very hectic and heuristic process [28]. Later on, the process 

of detecting tumors became easy by implicating machine learning. Looking at the bright 
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side it can be seen that nowadays the Machine Learning is trying to replicate the human 

neuron-system in order to understand how the body works more vividly. 

The main attention in the biomedical function of the artificial intelligence (AI) plummets 

after the creation of the SUMMER-AIM.  The main aim that lies behind the inclusion of the 

intelligent robotic surgery in the surgeries is to contribute new abilities that can 

complement the skills of the surgeon [29]. It is taking the method to that of the 

geometrically accurate sector. It is guided by the image and thus, includes the minimum 

enveloping treatment in healthcare services.  

Mechanical wrists have also been used to enhance competence. It is also being used to 

replace the inaccurate techniques, which are also wasting a lot of time. The mechanical 

wrist is a perfect implication of Robotic surgery methods. This is being caused because of 

the incomplete amount of motion. It thus helps in progressing or enhancing the 

adroitness of the system. These surgeries utilize teleportation and the system uses 

machine-learning techniques to provide the power of criticism to feel the engagement 

between the system and that of the human issues [30]. It helps in eradicating the 

contrasts between what is called the observed to that of the instrumental motions that 

are actual and accurate.  

The example of the Vinci Surgical system suggests the greater deftness in the laparoscopic 

surgeries through the frosted operators. Apart from this, the endoscopic robots and the 

catheters that are being utilized in the Hansen Medical Sensei System permit the clinician 

to place the tip of a catheter. This is being done without apprehending her or himself. In 

this system, another significant advantage is that avoidance of the stray radiation can be 

done from that of the X-ray fluoroscopy [31]. This is an excellent use of Artificial 

Intelligence (AI). Images in the medicine which include X-Ray, MRI, CT scan give the 

significant subsurface and information of the analysis of the patient.  

This is used in both to plan and guide the procedure that is needed to operate the patient. 

The machine learning system of this shows roboust efficiency. The importance of the 

imagining of the medicines before operating can never be under-rated. Its advantage in 

mechanizing the biopsy and delivery of the therapy has been observed to enhance the 

surgical accuracy [32]. It reduces the margins and even helps in avoiding the sensitive 
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tissues and nerves of the body. It also helps in maintaining the constancy of the 

management. 

However, it also helps in the capabilities of judging and planning that even advances 

human cognition. Planning’s before taking on the operations are very much required by 

the surgeons. It also helps in executing the distinct actions in environments in the 

correctly and vigorously. It also helps in reacting to the environments that are changing 

that is based on the sensors or the commands. The manipulation of soft tissue by 

autonomous robotic surgery experiment showed some positive insights. The algorithm 

for the machine learning technique detected very effectively and the direction of incision 

was performed by it very efficiently. The method of SDRLT machine algorithmic learning 

has been used in this experiment [33]. In the future the proposed scheme to get done the 

entire contour trajectory will leave lots of scope for experiments and it will improve the 

gripper holding task more effectively.  

An example of the ACROBAT can be taken into account. Machine learning also gives 

benefits managerially by progressing the hospital towards profitability. Intelligent 

departments of the surgery are being formed in various parts of the world to hasten 

research to fit in robotic surgery incorporated with intelligence power so they themselves 

can assume what can happen in the future and make their own decisions in enacting the 

surgeries [34]. This will help in the reduction of the continuing time of staying and the 

time of healing of the patients. Thus, expenses will also be reduced.  
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Chapter III: Methodology 
 

The proper use of a research methodology can be effective in presenting the study 

and analysed data in an accurate way. Additionally, the methodology section can also 

present information on various factors based on which the study will be conducted. This 

study deals with the use of scientific computing ideas such as AI systems and robots that 

operate in healthcare organisations and focus on providing support for effective surgical 

processes[1]. These AI systems operate extensively based on logicality rather than 

human emotions. Therefore, conducting this study with the use of a Positivism 

Philosophy [2] can be effective due to its use of natural sciences and logical thinking for 

the deduction of results. Additionally, the study will utilise a deductive approach due to 

its ability to analyse a certain bunch of information or factors and present a logical 

evaluation and end result [35]. The study will also be conducted using an explanatory 

research design in order to explain various operations and actions of the AI systems and 

robots in conducting surgical processes in various health and social care organisations. 

The study will be conducted by using AI systems and robotics in order to analyse a certain 

set of data collected from secondary sources such as books, journals, articles and 

websites. The collected dataset will contain numerical data and thus will be analysed and 

presented in the form of graphs and charts. Therefore, it can be stated that the data 

collection and analysis will be conducted using a secondary quantitative method. 

Consequently, the robotics and automation revolution is transforming industries such as 

manufacturing, agriculture, healthcare and transport.  For example, just imagine going 

into hospital for cardiac surgery done by robotics with no human intervention. In most 

cases, robotic operations are carried out using the Da Vinci Surgical System [40]. The 

three law of robotics is as follows : 

• A robot may not injure a human being or – through inaction – allow a human being 

to come to harm.[15] 

 

• A robot must protect its own existence as long as such protection does not conflict 

with the First or Second Law.[20] 

 

https://www.davincisurgery.com/da-vinci-surgery/da-vinci-surgical-system/
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• robot must protect its own existence as long as such protection does not conflict 

with the First or Second Law.[24] 

 

The prime methodology used in the AI systems includes the utilisation of supervised 

methods of learning. These supervised methods of learning involve the following 

algorithmic approaches: 

 

3.1  K- Nearest Neighbour:  

 

The first classifier that we used is k-nearest neighbour. The principle of this 

technique is to predict the label for the new class based on the closest distance to 

predefined number (k) of training samples. Despite its simplicity, k-Nearest 

Neighbours has been very successful in classification problems [6]. KNN classifier 

is an instance-based learning where instead of constructing a general model, it 

simply stores instances of training data. During the classification phase, the 

majority of the k nearest neighbours for each class is computed. Thus, the label for 

the class is assigned based on the most representatives within the nearest 

neighbours of the class. We examined different k where the best results were 

obtained with k=5. 

 

                       

Figure 1: Illustrative example for 5-KNN classification. 

 

3.1.1 KNN approach: 

The main approach behind estimation of KNN is grouping of class labels. The basic 

principle of KNN is most region of K neighbours of testing sample of given area has 
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place with category[36]. As seen in Figure 1 most of area of X’s closest neighbour 

has considered place with w1 , X have area with w1 classification. 

 

                                  

Figure 2: classification of KNN 

 

We are going to predict usefulness of robotic surgery according to patients review 

who  has rated robotic surgery. We should then limit these patients review to K 

user in order to end up with set of review from k classification of similar items. 

Then next task is to estimate weighted mean of user similarity for every review. 

This approach gives us prediction based on review who gave same review about 

robotic surgery. 

 

 

 

 

3.2 Support Vector Machine: 

 

SVM is an important classification method that constructs a hyperplane and tries 

to maximize the margin that separates two classes of data shown as 2/||𝜔|| 

[37](see Figure 3) 
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Figure 3: Illustration of support vector machine (SVM) method for two features. 

 

The ability to learn a non-linear separable function by mapping data to higher 

dimension space makes this classifier unbeatable for some classification 

problems. Linear SVM [37]can be formalized as    Minimize 2 /|𝜔|| 

                                                   subject to 𝑦𝑖(𝜔 · 𝑥𝑖 +  𝑏)  ≥  1 ∀𝑖 =  1, . . . , 𝑛 

where yi is the class label for ith data. In order to solve the non-linear classification 

problem,SVM uses a kernel transformation (see Figure 4) 

 

                                    

 

Figure 4: Illustration of kernel function in support vector machine (SVM) 

method for  two features. 

 

In this study we applied radial basis function (RBF) which is one of the most 

popular kernel functions used in SVM, defined as 𝐾(𝑥𝑖, 𝑥𝑗)  =  𝑒(−𝛾||𝑥𝑖 − 𝑥𝑗||2)  

where γ controls the width of RBF function. The γ parameters [37]can be seen as 

the inverse of the radius of influence of samples selected by the model as support 

vectors. The region of influence of any selected support vector would include the 
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whole training set. It is suggested to choose γ as inverse of number of features. 

Therefore in this study we set γ=0.1. 

Another important parameter in SVM algorithm is C, the penalty associated to the 

instances which are either misclassified or violates the maximal margin. Therefore 

it can be rewrite as         minimize 2 /|𝜔||  +  𝐶 𝜉𝑖 𝑛 𝑋 𝑖 = 1 

                                   subject to 𝑦𝑖(𝜔 · 𝜑(𝑥𝑖)  +  𝑏)  ≥  1 − 𝜉𝑖 ∀𝑖 =  1, . . . , 𝑛  

                                                       𝜉𝑖 ≥  1 ∀𝑖 =  1, . . . , 𝑛  

                                   where 𝜑(𝑥𝑖)𝑡 · 𝜑(𝑥𝑗)  =  𝐾(𝑥𝑖, 𝑥𝑗) 

 

where ξi is is the smallest non-negative number satisfying 𝑦𝑖(𝜔 · 𝑥𝑖 +  𝑏)  ≥  1 −

𝜉𝑖 and C is a regularization term, which provides a way to control over-fitting.  

 

3.2.1  SVM approach : 

 

The support vector machine can be performed on given data in order to support 

which review is giving stronger approach to usefulness of robotic surgery. The 

prediction analysis is performed with help of cross validation on optimal 

parameters[11] to obtain better performance and accuracy with minimum error. 

The predicted class label chosen has strongest support amongst all others. 

 

 

 

 

 

3.3  Naïve Bayes : 

 

Naïve Bayes is one of the statistical classification technique based on Bayes 

theorem. The supervised learning algorithm assume the effect of particular 

feature in class is independent of all other features (see in figure 5). Even if these 

features are interdependent, those are still considered independently. This 

assumption simplify computation and that’s reason it considered as naïve which 

is class conditional independence too[38]. 

It can derived as    𝑃(ℎ|𝑑) =  𝑃(𝐷|ℎ)/ 𝑃(𝐷) 
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Where P(h)- probability of hypothesis h being true. 

              P(D)- probability of data 

          P(h|d)- probability of hypothesis h given the data  

             P(D|h)- probability of data d given that the hypothesis h was 

true(posterior) 

       

Figure 5: Independent Naïve Classifier features 

 

3.3.1 Naïve Bayes Approach: 

Naïve Bayes Classifier can be prepared effectively, quick and can be utilized as 

benchmark model. At the point when variable choice is done appropriately, Naïve 

Bayes can proceed just as or far superior to other statistical models such as logistic 

and linear regression.Naïve Bayes approach to given data estimate the 

independent class features[38] for usefulness of Robotic surgery that help us to 

predict best review or feedback out of all samples provided by patients. It solved 

categorization problem by judging data and making some assumption between 

input variable present in train and test set. Naive Bayes requires a solid 

presumption of independent indicators, so when the model has an awful 
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presentation, the explanation prompting that might be the reliance between 

indicators. 

              

3.4  Random Forrest: 

 

Random Forrest is a group apparatus which takes a subset of perceptions and a 

subset of components to manufacture a decision trees[40]. It develops distinctive 

such decision tree and amalgamate them together to get an undeniably precise 

and stable predictions. We generally see a random forest as a black box which 

takes in input and gives out predictions, without worrying a lot over what counts 

are going toward the back. This discovery itself have a couple of levels we can play 

with. Every one of these levels have some impact on either the presentation of the 

model or the asset – time balance. 

 

 

  

 

Figure 6 : Features of Random forests 

 

As seen figure 6 we can see that every feature(f) has number of Random trees(tn) 

and they have corresponding probability P(c|f) which is defined as  

                    𝑃(𝑐|𝑓)  =  𝑠𝑢𝑚 𝑜𝑓 𝑃(𝑐|𝑓) … [40] 
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3.4.1 Random Forrest Approach: 

 

We used Random Forrest classifier in  order to predict robotic surgery 

usefulness and how it impacting on survival of patients health. The RF 

algorithm[19] is used to analyse several features to see dependency between 

samples and combined multiple decision trees can be used to improve 

prediction accuracy. The goal is to classify whether the robotic surgery is 

useful in medical surgeries or not. The RF classifier achieved this prediction 

with help of patients review on robotic surgery and survival rates which 

includes lifespan of particular patients whether they survived after surgery for 

5 years or more. 

 

 

 

 

3.5 Multilayer perceptron Neural network : 

 

The field of artificial neural network is called neural network or multilayer 

perceptron [44] which is useful type of Neural network. Perceptron is single 

neuron model that turns into larger neural network. MLP consist of class of 

feedforward artificial neural network which consist of at least three layer of nodes 

: an input layer ,hidden layer , and output layer. Except input layer all other nodes 

are neuron that uses non-linear activation function. As seen in figure 7 feed 

forward neural network model. 
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Figure 7 : Model of Artificial neural network 

 

Feedforward networks are mainly involved in two motions constant back and 

forth. In forwards pass , the signal moves from input layer to output through 

hidden layer and decision made against the ground truth labels. In the backward 

pass using chain rule partial derivates or error function with respect to various 

weight and biases through MLP. 

 

Perceptron produce single output based on multiple real valued inputs by forming 

linear combination using its input weights with help of following function: 

 

 

Figure 8  : Summation function 

 

 

𝑦 = 𝜑 (∑ 𝑤𝑖𝑥𝑖 + 𝑏

𝑛

𝑖=1

) =  𝜑(𝑊𝑇𝑋 + 𝑏) 
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Where w stands for vector of weights ,x is input vector , b stands for bias , phi 

stands for non linear activation function[45]. 

Activation function: Its a simple mapping of summed weighted input to the output 

of the neuron which is called transfer function too. It governs the threshold at 

which the neuron is activated and strength of the output signal. 

 

3.5.1 MLP neural network approach: 

             

We used MLP algorithm to do prediction on survival status of patients who 

undergone with robotic surgery. Training samples pass to input model and 

multiply with weights and add bias at every layer and measure output of model. 

When we pass testing samples through model we get predicted output then we 

have label with data which is real output or target variable. With help of these both 

outputs calculate loss and did prediction based on  accuracy score ,classification 

score of respective model.  
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Chapter IV: Implementation 
 

The implementation of an effective AI system can help to analyse the data effectively. The 

data is stored in a CSV format and thus the use of Python, IBM Watson AI system for 

analysis can be effective. The IBM Watson Studio, RapidMiner can be effective in refining 

the collected data and present them in a simplified form that can allow better efficiency 

in analysis [42]. 

The continuous process based on which the data will be analysed include the following: 

 

• Data will be extracted on the basis of the research questions 

• The collected data will include a .CSV file format that can be uploaded into Jupiter 

Notebook and IBM Watson, RapidMiner. The data can be refined in order to ensure 

proper cleaning of the data. 

• The dataset will be split into various parts like trainset and test set as per required 

for easier analysis of required data. 

• Various machine learning algorithms will be implemented and the results will be 

presented. 

          The data processing and extraction been done through below phases: 

 

4.1 Basic Understanding of the Dataset: 

 

The analysis will be conducted with the use of Robotic surgery Data Set. This dataset 

contains information on the number of people who were undergone Robotic surgery 

and various factors associated with it. The data was collected in the year of 2015 at 

the California Research development and health care service. The dataset contains 

information on the age of people who gone through surgery, Gender, survival status 

of the people on the basis of perceived usefulness, attitude, and preference. 

This data set determines the perception of 125 surgeons on the basis of perceived 

usefulness, attitude, and preference. The dataset was collected from following website  

https://www.kaggle.com/samadkardan/robotic-surgery 

https://www.kaggle.com/samadkardan/robotic-surgery
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 The main purpose of this dataset is to find out usefulness of Robotic surgery for each 

patients post surgery and how its impacting on their survival status. From the dataset 

we are going to predict analysis on Robotic surgery usefulness and survival status that 

means these are our target variables. Below is snippet of current dataset. 

 

 

 

Figure 8: Dataset 

 

     4.2 Data preparation: 

 

In order to get proper methodology used in project we should have correct 

preparation of dataset. The data preparation includes cleaning of unwanted things 

such as missing label ,values, NA etc also balancing of data if required. Its seen 

from dataset that some of the features has long names which is not good practise 

so we just rename with relevant one so later process will be appropriate. The 

rename of columns names has been done with help of python programming 

language. Below is code snippet used to accomplished 

This task: 
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Figure 9: Rename of column names in python 

 

In the current dataset there are many categorical variable that need to be convert 

into numeric variables in order to match certain datatypes. To get this done we 

use score to numeric function in python to get conversion of char datatype into 

numbers for required columns.  
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4.2.1 Data labelling : 

In the original dataset the most of columns has features with multiple 

categories that defined by different labels where  

0 : Stands for Strongly Disagree 

1: Stands for Disagree 

2: Stands for Neutral 

3: Stands for Agree 

4: Stands for Strongly Agree 

 

For some of the columns multiclassification in supervised model is not efficient 

so instead of polynomial , binomial model would be great to predict if person’s 

gender is male or female or survival status is 0 or 1 where, 

 

0 : Stands for Female in gender column 

1: stands for Male in gender column 
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0 : Stands for survival of 5 years or less in Survival status column 

1: stands for survival of 5 years or more female in Survival status column. 

This is the way we used to follow for conversion of categorical into numeric 

variable. 

 

4.2.2 Data pre-processing  

In order to pre-process the categorical data we should used label encoding [43] 

technique. Label encoding refers to converting the labels into numeric form so 

as to convert it into machine- readable form. Machine learning algorithms can 

the decide in better way on how those labels must be operated. Its important 

step for structured data in supervised learning. The below code snippet used 

to pre-process data through label encoding. 

 

 

 

4.3 ROC Curve: 

ROC (Receiving operating characteristic) curve is graphical plot that illustrate the 

diagnostic ability of binary classifier system. It is also used to distinguish between 

different machine learning model suitability and their relative performance. It also 

give best model prediction feature to particular dataset. Below is ROC curve for 

certain model to see overview of best suitable model. 
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Figure 10 : ROC curve 

 

From ROC curve we can see that the probability of randomly selected model is 

between 0 to 1. AOC Range 1 is perfect classifier who has excellent 

performance in terms of accuracy. Range of AOC from 0.9 and greater is also 

best performance and below that is relatively optimal one. Here Random forest 

and Naïve Bayes gave relatively best performance as compared to Decision 

tree and KNN. 

 

 

 

4.4 Model Evaluation:  

After carefully observation of different algorithms performance on original 

dataset its time to apply those and let’s check predictions as well as accuracy. We 

had finalize total of 4 algorithms which is KNN, SVM, Naïve Bayes ,Random Forrest. 

 

4.4.1  K-Fold cross validation: 

 

We are using all machine learning models with K fold cross validation for 

evaluation. First we want to indicate number of folds that need to split into 
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dataset. Here we used 10 fold cv (n_splits=10) where data splits into 10 folds. 

After that we specify the training and testing set to be used in each iteration. 

For this we use the index (X_train, y_train) for K fold cv process. Then we train 

model in each iteration using (X_test, y_test) of each iteration of the K fold 

process and append the error metric value to list scores. 

   The error metric computed using the cross_val_score () function is the r2 

score. Each iteration of F-Fold CV provides an r2 score. We append each score 

to a list and get the mean and standard deviation value in order to determine 

the overall accuracy of the model. 

 

4.4.2 Model selection: Random Forrest 

We have imported useful python libraries and dataset to see model evaluation. 

Below is code snippet which performed in Jupiter notebook 

 

 

 

 

 

After successful import we did feature selection with independent variable and 

dependent variables and divide dataset into train & test into 70:30 ratio.  
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Once dataset get divided into respective ratio then we have applied Random 

Forrest [19] with different splits and see the model validation. Thereafter we 

make prediction on validation dataset and see the results. Prediction is made 

on the basis of Usefulness variable and Survival status of patients. 
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4.4.3 Model selection: KNN 

We have applied same technique to KNN[36] as well to get desired results. The 

best models are those that accurately represent reality, preferably while 

staying concise and interpretable. Below are the steps that we followed  

1. Training the model 

2. Feature engineering and model selection with target variable 

3. Model validation and selection 
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4.4.4 Model selection: SVM  

For SVM[11] we used SVC classifier in order to get better prediction. Model 

fitting can be done with training set (70%) and prediction can be done with 

test set(30%). Model validation can be done with help of usefulness of Robotic 

surgery target variable and accuracy with classification report will be 

measured. 
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4.4.5 Model selection : Naïve Bayes 

The Naïve Bayes[38] algorithm used mostly for classification problem. We 

used here gaussian Naïve Bayes to predict target variable which is usefulness 

of Robotic surgery. We assume that these values are sampled from Gaussian 

distribution. 

Current dataset is being divided into training and test set amongst 70 to 30 

ratio. Feature engineering or selection can be done with Naïve Bayes fitting 

through given train and test set. Prediction of usefulness can be done through 

test-set and check accuracy and classification report has been observed. 
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4.4.6  Model selection : Multilayer perceptron(MLP) Neural network 

The MLP algorithm[44] is composed of more than one perceptron. The 

supervised learning algorithm used to train on set of input- output pairs and 

learn to model the correlation between  those input and outputs. Input layer is 

used to receive signal and Output layer make decision or prediction about 

inputs , and between those two arbitrary number of hidden layers which are 

computational engine of MLP. 

MLP classifier used to predict survival status of patients who undergone 

robotic surgery. Feature selection is done by dividing data between 70 to 30 in 

training and testing samples. Training involves adjusting the parameters or 

weight, biases.  Prediction of survival status carried out by test set and 

accuracy score and classification score has been measured.  
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Chapter V: Results and Discussion 

 

             In this section, we present the similar results of best prediction technique 

with the help of methods performed in previous sections. We designed some 

interactive graphs using seaborn and matplotlib library in python as well as with 

help of tableau.  

 

 5.1 Graphical representation : 

 1. Survival Status Plot: 

 

Figure 11 : Survival status Plot 
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          We can see from above figure is that survival status of patients with respect to 

operation year. From figure we made conclusion that highest survival of 255 is 

being achieved in year of 2014 by robotic surgery then 2015 followed by 2013 

according to given dataset. Average age of patients at time of highest survival rates 

is 49 years and lowest at 54 years with 129 survival rates. Survival rates in the 

year of 2015 is also high as comparative of all 3 years.  

 

2.  Usefulness of Robotic surgery based on patients age: 

 

 

Figure 12 : Bar chart of Usefulness of Robotic surgery 

 

 

        The above bar chart gives us information about usefulness of Robotic surgery 

with respect to age. It has been seen that maximum impact of Robotic surgery with 

highest survival rates on patients at age of 51 and lowest at age of 68 according 

given dataset. Patients with age of 43 also got maximum benefits from Robotic 

surgery. 
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      3.  Average benefits of Robotic surgery per year: 

 

 

Figure 13 : Multi-Bar chart of Average benefit per year 

 

          The stacked bar depict the data about average benefits that received to patients 

who had undergone with Robotic surgery. According to current dataset 2014 was 

the most successful year for healthcare area in terms of robotic surgery as 100 % 

of patients get benefited in particular area through robotic surgery. Year 2015 

maintain same consistency with 99.61 % accuracy when robotic surgery made 

into consideration followed by 2013 with almost 97 % average benefits.  
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4. Prediction analysis graph of Usefulness of Robotic surgery: 

 

 

Figure 14: Prediction graph of Usefulness of Robotic surgery. 

 

          

 

         The above line graph gives us information about prediction analysis of 

usefulness of Robotic surgery against various factors involved in the process. If we 

can see the nature of graph ,its going to predicted that patients are strongly 

recommending robotic procedure in medical field. The format prediction of graph 

is also supporting this approach with strongly agree feedback given by patients 

who undergone with robotic surgery. 

 

 

 

 

 



Page | 50  

 

 

 

 

 

5. prediction analysis graph survival status of Robotic surgery: 

    

 

Figure 15: Prediction plot of Survival status of Robotic surgery 

 

 

        The line graph plot from above has representation of prediction analysis 

of survival status of patients who undergone with robotic surgery in terms of 

number of various factor involved throughout the process. The line graph give 

us the prediction analysis of patients which are going to survive for 5 years and 

more on the basis of other important features associated with it. The format of 

the prediction graph supported this approach by giving relative feedback given 

by patients who received benefits from robotic surgery. 
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                    6. Algorithm comparison: 

 

 

Figure 16 : Algorithm Comparison 

 

   Box plot from above illustrate that plot of different machine learning 

algorithms accuracy used during the prediction analysis. From figure we can 

say that highest accuracy is for Naïve Bayes and Random Forrest followed by 

Neural network. KNN and support vector gives us relatively moderate 

accuracy as compared to all other algorithms.  
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5.2 Accuracy and confusion matrix : 

1. Model Accuracy & confusion matrix : KNN 

 

 

When we fit KNN model on our current dataset by applying target variable 

which is usefulness of Robotic surgery. After that we checked confusion matrix 

and got accuracy of 97.36 % which is quite high. Classification report also 

measured by seeing precision, recall, F1-score and support value. 

 

2. Model Accuracy & confusion matrix: SVM 
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The above chart show us the classification report as well as accuracy in terms 

of usefulness of Robotic surgery (Target variable). Confusion matrix is 5 *5 

array due to 5 categorical variables. We got almost 95 % accuracy by applying 

SVM model on current dataset. Classification report shows us macro average 

and weighted average accuracy. 

 

 

3. Model Accuracy & confusion matrix: Naïve Bayes 

 

 

 

     The above results chart depict gives us information about evaluation results 

when fitting model with Naïve Bayes. The Naïve Bayes gave us stable output in 

terms of accuracy and performance. We got 97.36 % accuracy from naïve bayes 

which is highest for given target variable. Similarly classification report also 

measured from given dataset. 
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4. Model Accuracy & confusion matrix: Random Forrest 

 

 

        The above output results given by Random Forrest model after fitting. The 

confusion matrix given by model is 5*5 according to feature selected 

categorical in current dataset. The accuracy given by Random Forrest is almost 

92 % which is absolutely high and stable in terms of performance. The 

classification report is being measured by algorithm with help of precision, 

recall, F1-score , support values. 

 

5. Model Accuracy & confusion matrix : MLP Neural network 
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    The above chart gives us information about results for prediction analysis 

obtained from multilayer perceptron neural network. The neural network 

algorithm is fitted on given dataset with appropriate target variable 

(usefulness of Robotic surgery) and accuracy , confusion matrix with 

classification report is measured. We got 68 % accuracy with help of MLP 

neural network. 

 

6.  Model Accuracy & confusion matrix: Random Forrest: 

 

 

 

 

The chart received above when we applied survival status target variable on 

current dataset with help of Random Forrest algorithm. Confusion matrix 

calculated with help of precision, recall, f1-score and support values. We 

received 95 % accuracy from Random Forrest model on survival status of 

patients who undergone through Robotic surgery. Classification report shown 

by given chart included with precision , recall, F1-score, support values. 
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7. Model Accuracy & confusion matrix: MLP Neural network 

 

 

 

The chart shown results obtained from MLP neural network algorithm. The 

model is applied on current dataset with survival status target variable 

through feature selection. The accuracy found from MLP algorithm is 97.36 % 

which is highest as compared to all other algorithm we used. Confusion matrix 

and classification report also measured with help of Precision, recall, F1-score 

and support values. 

 

5.3. Best Models for Prediction analysis: 

  

In this section we are going to select best predictive model for our analysis. 

From the above results mentioned we can conclude that MLP neural network 

would be best fit for predicting Survival status of Patients who undergone with 

Robotic surgery. Another predictive model best suited for Usefulness of 

Robotic surgery is Naïve Bayes and Random Forrest. The model selected is 

totally on the basis of stability, accuracy and better performance as compared 

to other models. 
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Chapter VI: Conclusion and Future work 

 

In the current project, we demonstrate the exploration of various machine 

learning algorithms like Random Forrest, MLP neural network, Naïve Bayes as 

most suitable models. This process can be effective in providing a detailed 

evaluation of the people involved in surgery and the methods that could help 

AI and machine learning to achieve higher success rates. Our KNN, Naïve 

Bayes, SVM models did proper evaluation of data that patients had given after 

experiencing Robotic surgery through effectiveness and Survival rates. 

Further our predictive models which is Random Forrest and MLP neural 

network learn from data so accurately that gives better insights and results 

also appropriate picture of Robotic surgery in certain low dimension space. We 

leverage the various patient’s feedback about Robotic Surgery in order to 

figure out effectiveness, Usefulness of Robotic Surgery in healthcare sectors 

also survival status of patients. The results we received conclude that Random 

Forrest, MLP Neural network perform, Naïve Bayes performs better than other 

model which used during evaluation. In Addition, Robotic surgery is most 

popular and benefitted for age of people with 45 to 50. Also it has been that the 

most survival rates happened in the year of 2015 through Robotic Surgery. 

   The future work includes the addition of certain parameters involved in the 

examination of Robotic surgery like precision, time, Length, Images, so that we 

can apply our machine learning techniques on the different data to boost 

model performance and accuracy. Additionally, surveys and interviews could 

also be conducted in order to gain significant amounts of knowledge. Collecting 

data from all these different sources can help to identify biased views provided 

by various respondents or writers. Additionally, it also contributes to 

increased accuracy of the data collected. Another study was also conducted 

with the use of a positivism philosophy and explanatory design. However, the 

use of different philosophical approaches such as interpretivism or realism can 

lead to differences in the obtained data. 
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