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ABSTRACT 

Purpose: A continuous Nervous system illness that influences development is known as 

neurodegenerative sickness. Side effects show up continuously, and may start with a scarcely 

distinguishable quake in just a single hand. Quakes are normal, but they are frequently joined 

by firmness or eased back versatility. The emphasis is on Parkinson's infection specifically 

(PD). The signs and results of Parkinson's contamination shift starting with one individual then 

onto the next. Early reprimand markers could be subtle and go unnoticed. Regardless, when 

aftereffects start to influence the different sides of your body, secondary effects normally jump 

on single side of your body and decay on that side. Parkinson's illness is brought about by the 

demise of nerve cells in the substantia nigra, a portion of the cerebrum. The exactness of a few 

fake brain network approaches, for example, Convolutional Neural Network, Recurrent Neural 

Network, Long-Short term Memory network have been concentrated on to analyze Parkinson's 

illnesses. This record inspects a synopsis of a portion of the examination and concentrates on 

that have been directed in the field of clinical diagnostics. In light of the audit, research holes 

are featured, as well as examination needs for future review. 

Approach: A thorough study on the algorithms used in analysis of handwritten and vocal to 

distinguish and anticipate Parkinson's illness. 

Findings: The review showed that the majority of the AI and deep learning strategy can order 

neurodegenerative illness in view of vocal, transcribed and walk investigation in light of the 

clinical datasets. The new crossover philosophy proposed will be more exact as the model will 

actually want to foresee and distinguish neurodegenerative sickness in view of eye 

development. 

Originality: The sort of information expected for forecast and discovery framework are 

considered and the design and portrayal outline of a proposed model are incorporated. 

Paper Type: Literature Review. 

Keywords: Parkinson, Machine Learning, Deep learning, artificial Neural Network, 

Convolutional Neural Network, Recurrent Neural Network, Long-Short term Memory 

Network, Neuro Degenerative disease. 

1. INTRODUCTION : 

Parkinson's infection (PD) and Alzheimer's sickness (AD) are neurodegenerative ailments that weaken 

the construction and elements of cerebrum areas, causing moderate mental, utilitarian, and conduct 

misfortune. The deficiency of dopaminergic nigrostriatal neurons in the basal ganglia causes PD, which 

is described by engine debilitations like akinesia, bradykinesia, solidness, and quake. Parkinson's 

sickness (PD) is a neurodegenerative state of the focal sensory scheme that reasons development issues. 

People may experience symptoms such as tremor, stiffness in limbs or the trunk of the body, mobility 

problems, or reduced balance in the first stage, whenever nerve cells or neurons in the mind become 
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compromised. People with Parkinson's disease may have trouble walking, communicating, or 

performing other simple tasks as the condition progresses. Parkinson's disease affects the neurons in the 

brain that generate dopamine, a neurotransmitter that helps to coordinate and govern muscular action 

[1].PD is considered a movement illness with three main symptoms: tremors, rigidness, and 

bradykineesia [2]. The cause of PD is, in most cases, unknown. In the unselected population, genetic 

risk factors were identified, including rare single genetic causes [2]. Parkinson`s sickness is ailment 

affecting the relevant frightened machine could reason trouble in movement. A neurotransmitter known 

as dopamine which is likewise a hormone is a chemical this is generated with the aid of using mind 

cells, this sends indicators which in flip manage the sports of the muscle movement [3]. Parkinson's 

illness is a disease that disturbs the corresponding frightened machine, making it difficult to move. A 

neurotransmitter known as dopamine, which is also a hormone, is a chemical produced by brain cells 

that sends signals that control muscle movement [3].There is no treatment for Parkinson's, but early 

diagnosis may help prevent progression of the disease, because it can slow its progression and there are 

no laboratory tests to help diagnose the disease. . Early detection of any disease becomes important 

because it increases the chances of an early diagnosis, which in turn helps with clinical follow-up if the 

elderly are diagnosed as benign [3]. Several researches had been accomplished to analysis and expect 

the Parkinson’s ailment the usage of gadget studying technique together with guide vector gadget with 

accuracy of (88.9%), k-NN algorithms. Classification set of rules like Random Forest has proven true 

accuracy (90.26) and Naïve Bayes set of rules, datamining processes and numerous synthetic neural 

community processes together with Multilayer Perceptron (MLP) with back-propagation studying set 

of rules and Radial Basis Function (RBF) had been analyzed to analysis Parkinson’s diseases. Deep 

learning research is single of the advancing innovations that might determine many issues in restrictive 

fields. It helps scientists and medical care specialists to stagger on the secret information. Furthermore, 

it assists clinical specialists for concentrating on the types of affliction accurately after which with 

assisting with offering cure better [4]. In this review paper we have complete an effort to use deep 

learning algorithms to detect and predict Parkinson’s disease by analyzing handwriting of a individual 

suffering from Parkinson’s disease. 

2. RELATED WORK ON DETECTION AND PREDICTION OF NEURODEGENRATIVE 

DISEASE : 

Table 1: Summary of findings presented by various authors 

Sl. No Authors Year Discoveries/Results 

1 Pereira [7] 2016 The author concluded saying comes about gotten by CNNs were 

related against the crude information classified by implies of the OPF, 

and appeared to be exceptionally capable, since CNNs were bright to 

memorize critical highlights to distinguish PD individuals from sound 

people, hence getting exceptionally great comes about over the 

datasets. 

2 Ferrucci, R., 

Mameli, F., 

Ruggiero, F., & 

Priori, A.  [9] 

2016 The objective is to appear that kinematic highlights and weight 

highlights in penmanship can be utilized for the differential 

determination of PD. The best performing demonstrate was SVM with 

classification exactness of Pacc = 81.3% (affectability Psen = 87.4% 

and specificity of Pspe = 80.9%) 

3 Eskofier et al. 

[19] 

2016 Proposed a profound learning calculation called Convolutional Neural 

Arrange (CNN), which focuses at gaining features from a banner 

removed in the midst of the singular's test by suggests of a canny 

compose made out of a course of action of sensors that can remove 

information from deciphered elements. 

4 Petersen, B. S., 

et al. [8] 

2017  Investigates the utilization of a pen-and-tablet gadget to think about 

contrasts in hand development and muscle organization between solid 

subjects and Parkinson’s malady patients. 

5 Khatamino et 

al. [11] 

2018 Proposed a Convolutional Neural Network (CNN) based Deep 

Learning framework to recollect highlights from Penmanship drawing 

curving which are drawn by People with Parkinson; too conjointly 
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creators have assessed the execution of our significant learning exhibit 

by KFold cross endorsement and Leave-one-out cross endorsement 

(LOOCV) methods. The proposed approach was come to 88% 

accuracy esteem 

6 Leung et al. 

[12] 

2018 The explanation of this paper is to make a colossal learning based 

framework for overseeing expect possible result of patients with PD 

using longitudinal clinical data containing imaging and non-imaging 

information. The maker saw that the execution of the proposed 

approach staggeringly pushed ahead when concurred both imaging 

and non-imaging data 

7 Prince & de 

Vos [22] 

2018 The author compares the illness classification capacity of 

two conventional machine learning strategies against two state-of-

the-art profound learning approaches and found profound learning 

approaches able of malady classification, frequently outflanking con

ventional methods 

8 Huseyn, E. 

(2018) [30] 

2018 The Computational Insights Strategies, an unused strategy for 

classifying Parkinson’s illness, have been utilized. The proposed 

strategy has been tried with two information sets and compared with 

classical strategies. Agreeing to the gotten comes about, the proposed 

strategy yielded way better comes about than the classical strategies. 

9 Shamrat, F. J. 

M., et al. [27] 

2019 The design in this ponder composes of an input layer, two covered up 

layers and SoftMax work with ReLu (Corrected Straight Units) as an 

yield layer. The creators claims proposed profound learning design 

understands double classification issue since PD information set has 

two classes. 

10 Wodzinski1 

et.al. [23] 

2019 This paper presents a way to deal with Parkinson's illness region 

utilizing vowels with maintained phonation and a ResNet setup 

committed at first to picture gathering. The creators gave the 

possibility that it is feasible to play out a useful revelation of 

Parkinson's tainting utilizing from a certain point of view repeat based 

highlights. 

11 Taleb et al. 

[21] 

2019 The author employments profound learning procedure for programm

ed classification of PD. Proposed 2 Deep based learning models 

for conclusion to-end time arrangement classification: the CNN and 

the CNN’s-BLSTM. 

12 GUNDUZ [10] 2019 Suggests two systems based on Convolutional Neural Systems to 

classify Parkinson’s Malady (PD) utilizing sets of vocal (discourse) 

highlights. Both systems are utilized for the combination of different 

include sets, they have the distinction in terms of combining include 

sets. The creator concluded saying that the moment system appears to 

be exceptionally promising, since it is able to memorize profound 

highlights from each highlight set through equivalent convolution 

layers. 

13 Aghzal & 

Mourhir [14] 

2020 The creators combines Histogram of Situated Slopes and CNN to 

naturally distinguish PD based on transcribed designs. The proposed 

demonstrate accomplished an exactness of 87%. 

14 Zhang et al.  

[20] 

2020 The proposed novel profound learning engineering called Profound 

neural systems with Wide Sees (DBV) builds upon Wasserstein 

Generative Antagonistic Systems (WGAN) and ResNeXt, which can 

misuse multi-view information jointly. 

15 Noor et al. 

[24]. 

2020 The creators checks out and thinks about presentations of the current 

Deep learning (DL)- based methodologies to recognize neurological 

issues — focusing in on Alzheimer's sickness, Parkinson's tainting 

and schizophrenia — from MRI information procured utilizing 
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specific modalities counting utilitarian and assistant MRI and 

wrapped up saying the comparative execution appraisal of different 

DL models over unquestionable messes up and imaging modalities 

recommends that the Convolutional Neural Arrange beats various 

techniques in perceiving neurological messes up. 

16 Li, B. et.al. [32] 2020 Actualized a novel Mist location framework utilizing profound 

learning technology. The result of the proposed framework show that 

the proposed framework has tall working productivity and amazing 

location execution, and is anticipated to be connected to Mist 

discovery to progress the computerization of Parkinson’s infection 

determination and handling. 

17 Koga, S., Ikeda, 

A., & Dickson, 

D. W. [38]. 

2020 The study pointed to create a profound learning-based show for 

separating tauopathies, counting Alzheimer's infection 

(Advertisement), dynamic supranuclear paralysis (PSP), corticobasal 

degeneration (CBD) and Pick's malady (PiD), based on tau-

immunostained advanced slide pictures. The resultant arbitrary 

woodland classifier accomplished a normal test score of 0.97, showing 

that 29 out of 30 cases were accurately analyzed. 

18 Sivaranjini, S., 

& Sujatha, C. 

M. [40] 

2020 Approach for the figure of Parkinson's infection reality using critical 

brain structures on UCI's Parkinson's tele-monitoring voice 

informational collection of patients. The proposed DNN seem 

completed all the more better precision contrasted with other existing 

methods. The order in view of motor UPDRS score is better compared 

to the grouping in light of incorporate up to UPDRS score and 

henceforth it very well may be closed as far away way better, a pushed 

ahead more grounded measurement for Earnestness Expectation. 

19 Tufail et al. [5] 2021 Conveyed a 3D Convolutional Neural Networkss (CNN) to remove 

features for multiclass listing of both Advertisement and PD inside 

the repeat and spatial spaces using PET and SPECT neuro-imaging 

modalities to recognize Advertisement, PD and Ordinary Control 

(NC) classes. 

20 Dhanya, D., 

Raj, B. E., & 

Valarmathi, M. 

L. [6] 

2021 An inventive profound learning method is presented to early reveal 

whether a person is influenced with PD or not based on premotor 

features. 

21 Erdaş et al. [13] 2021 Evaluated the impact of NDDs like ALS, HD, and PD on walk and 

made a convolutional long transient memory (ConvLSTM) and three 

layered convolutional learning organize (3D CNN)- based method for 

managing to see neurodegenerative conditions and anticipating 

sickness reality. 

22 Loh et al.  [15] 2021 Proposed critical learning models for a mechanized completion of PD, 

utilizing different sorts of modalities like brain evaluation (SPECT, 

PET, MRI and EEG), and improvement accidental impacts (step, 

penmanship, talk and EMG).The producers propensities specialists 

keep on building huge learning models with explicit applications to 

several different sickness region issues and circuit visual signs in their 

model. 

23 Shaban m. [16] 2021 A deep learning based structure was presented that utilizations 

Manufactured Neural Systems related on three spatial channels of a 

resting state Electroencephalography (EEG) dataset. The proposed 

system, is attainable to effectively screen, and portray subjects into 

controls, and PD with a precision of 98%, an affectability of 97%, and 

separation of 100%. 
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24 Alkhatib, R., 

Diab, M. O., 

Corbier, C., & 

El Badaoui, M. 

[17] 

2021 Projected profound learning strategy which gives speedier and more 

exact comes about for the classification of Parkinson’s infection 

patients with fabulous exactness of 94.87%. The proposed 

demonstrate has an exactness of 94.87% which is sensibly great as 

compared to other classification techniques. 

25 Gazda, M., Hireš, 

M., & Drotár, 

(2021). [18] 

2021 This research paper is given to creating a Parkinson's illness 

determination program based on hand-drawn information. Not at all 

like the conventional hand drawing preprocessing plot the CNN, the 

ResNet can superior unravel the semantic hole issue, accomplish 

speedier joining speed, and get higher demonstrative exactness 

(precision = 88.9%). 

26 Mounika & 

Rao [26] 

2021  Test the productivity of profound learning and machine learning 

approaches in arrange to recognize the foremost exact technique for 

detecting Parkinson's illness at an early organize. In arrange to degree 

the normal execution most precisely the creators compared profound 

learning and machine learning strategies. 

27 Raizada et al. 

(2021) [28] 

2021 Proposed an Counterfeit Neural Organize organ hazard expectation 

calculation utilizing differentiating information. The expectation 

precision of proposed ANN calculation is 76%. 

28 Kumar, N. S., 

Selvi, M. S., & 

Gayathri, D. 

(2021) [29] 

2021 Proposed to utilize Upgraded Convolutional Neural Organize 

(ECNN) strategy in PD discovery. ECNN approach to get 92% 

Exactness rate, which is predominant to the existing K-NN and 

FCLAM, since they are able to exclusively procure 72%, and 83% 

exactness rates, separately. 

29 Fernández-

García, S., et 

al. [31]  

2021 Represented a tall potential for change of AI systems and novel 

biomarkers in clinical decision making, heading to dynamically 

effective, taught assurance of PD. 

30 Bhanet.al[34] 2021 The exposure of PD is finished using basic learning estimation to 

withdraw among PD and controlled subjects, which is troublesome 

and time taking at whatever point done really. By using the 

Convolutional Neural Arrange (CNN) and the LeNet-5 plan, the MRI 

data of PD subjects was genuinely mentioned from conventional 

controls. 

31 Khare, S. K., 

Bajaj, V., & 

Acharya, U. R. 

[35] 

2021 The authors have endeavor to investigate the conceivable outcomes of 

a profound neural organize (DNN) and long short-term memory 

(LSTM) network-based show for anticipating Parkinson's illness 

employing a subject’s voice tests. The comes about gotten appear tall 

values of different measurements counting an exactness of 97.12% 

and 99.03% for DNN and LSTM individually which emphatically 

recommend their effectiveness for the discovery of PD. 

32 Warjurkar, S., 

& Ridhorkar, 

S. [36] 

2021 Given an outline of The Profound Learning framework only serves as 

a conduit for clinical picture stream and filed picture prove. The 

inquire about expressly appears that distinctive Profound Learning 

calculations progress the accuracy of infection location for a 

assortment of maladies. 

33 Xu, J., & 

Zhang, M. [37] 

2021 The work applies a couple preprocessing systems to picture data, for 

example, dim level change, histogram evening out, pushed ahead 

wavelet delicate limit denoising and picture improvement, and 

proposes a significant learning exhibit in light of U-Net designing 

with deformable convolution parts to assurance PD. 

34 Armstrong, R. 

A. [39] 

2021 The proposed ponder serious to create a learning calculation for the 

expectation of Alzheimer’s illness at early organize. The multiclass 

classifier utilized in this proposed consider come about within the best 
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comes about for Advertisement course separation as compared to 

display person machine learning systems. 

35 Ding, C., & 

Peng, H. [25] 

2022 The proposed ISFO-DL procedure employments the ISFO calculation 

and DL show to decide PD and subsequently improve. The test comes 

about highlighted the improved classification execution of the ISFO-

DL strategy, and thus, the proposed show can be utilized for the prior 

recognizable proof of PD. 

36 Sahu, L et al. 

[33] 

2022 Hybridization of two significant learning instruments, for example, 

RA and ANN are finished fruitful assurance of the contamination by 

probability assessment. The processed outcome uncovers the 

transcendence of the proposed computation with 93.46% accuracy. 

3. LITERATURE SURVEY : 

Tufail et al. (2021) [5], proposed a 3 Dimension convolutional cerebrum networks-based multiclass 

portrayal display that help inside the early confirmation of neurodegenerative illnesses. The creator 

joins Modalities like positron flood tomography (PET) and single photon spread figured tomography 

(SPECT) with critical learning procedures to look at these two ailments for the advantageous thing 

about subject matter experts. The essayist sent a 3D Convolutional Neural Organize (CNN) to eliminate 

features for multiclass game plan of both Advertisement and PD inside the rehash and spatial spaces 

utilizing PET and SPECT neuroimaging modalities to differentiate between Advertisement, PD and 

Typical Control (NC) classes. Discrete Cosine Change has been conveyed as a rehash space learning 

technique along the edge conflicting delicate Gaussian obscuring and irregular zooming in/out 

increment systems in both rehash and spatial regions. 

 

Dhanya, D., Raj, B. E., & Valarmathi, M. L. (2021) [6], presented imaginative profound learning 

procedure to early reveal whether an person is influenced with Parkinson’s Disease (PD) or not. The 

creator has considered a few pointers like Fast Eye Development and olfactory misfortune, 

Cerebrospinal liquid information, and dopaminergic imaging markers to plan successful profound 

learning show to analyze PD early. Afterward, an assessment made between the projected profound 

learning demonstrate and 12 machine learning and gathering learning strategies based on generally little 

information counting 183 sound people and 401 early PD patients, appears the predominant location 

execution of the outlined demonstrate, which accomplishes the most noteworthy exactness, 96.45% on 

normal. Other than identifying the PD. The Comes about appeared that the planned profound learning 

offers predominant discovery execution associated to the 12 considered machine learning models in 

separating typical. The proposed profound learning demonstrate appeared great discovery capacity by 

coming to a precision of 96.45% over 12 machine learning. 

 

Pereira et al. (2016) [7], presented a CNN convolutional neural network (CNN) to consequently identify 

Parkinson’s infection based on transcribed patterns. The creators utilized combination of Histogram of 

oriented slopes with convolutional Neural Network (CNN) to distinguish Parkinson’s disease. In this 

paper, a Hisotgram of Situated Gradient was utilized to distinguish highlights in transcribed designs 

that recognize patients with PD from healthy persons. Later highlights extricated were encouraged to a 

1D CNN which yields the ultimate results. The proposed CNN show accomplished an exactness of 

around 87%.The creator would too like to trial with other variations of CNN models like ResNet to 

move forward the execution of the current model. 

 

Petersen, B. S., et al. (2017), [8] investigates the utilization of a pen-and-tablet gadget to consider 

contrasts in hand development and muscle coordination between solid subjects and Parkinson’s illness 

quiet. The creators let the volunteers to draw straightforward level lines and recorded the direction of 

the pen’s tip on the pad’s surface. The signals hence gotten were at that point handled to compute 

different highlights which compare to the inconstancy of the write tip’s speed, the deviation from the 

level plane, and the trajectory’s entropy. The objective of the creator was to set up basic and objective 

metrics which can be utilized to distinguish between ordinary and obsessive development. In this work, 
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the creators have characterized a vector of measurements based on penmanship markers that separates 

the solid from PD patients whereas they are drawing basic lines. 

 

Ferrucci, R., et al. (2016) [9] shown that kinematic components and strain highlights in penmanship can 

be utilized for the differential assurance of PD. The author utilized the data base containing records 

from 37 PD patients and 38 sound controls for each forming eight diverse penmanship assignments. 

The assignments join drawing an Archimedean turning, dully composing orthographically clear 

syllables and words, and composing of a sentence. The maker isolate between PD patients and strong 

subjects, three unique classifiers were considered: K-closest neighbors (K-NN), troupe AdaBoost 

classifier, and backing vector machines (SVM). The creator's proposed approach can be enough fragile 

to recognize PD in any case of whether the signs are reduced by the medication. At that point once 

more, medicine can have auxiliary impacts influencing the developments of the patients that can affect 

gathering handle. Some time recently execution of the planned method within the clinical situations a 

upcoming on patients without medicine got to be performed to examine how might classifier achieve 

beneath this state. Thirdly, the writer's appeared that penmanship can be utilized as biomarker for PD. 

 

Gunduz (2019) [10], expected significant CNN models to group PD using sets of vocal (talk) features. 

we assemble two structures in light of CNN that deal assist us with perceiving resilient people from PD 

patients. Inside the to begin with structure, include level mix, indisputable feature sets a couple of time 

actually given to 9-layered CNN as sources of info. Inside the moment system, called as seem level 

mix, feature sets to the indistinguishable information layers that are especially connected with 

convolution layers. Both the structures are organized with the dataset which has 188 PD patients and 

64 sound people) which combines 3 voice records for every person. The producer finished up conveying 

that test comes around have appeared that the moment structure appears at be remarkably encouraging, 

since it can remember huge features from each feature set through indistinguishable convolution layers. 

 

Khatamino et al. (2018) [11] displayed Deep learning CNN based system approach to affirmation 

Parkinson's illness. The creators proposed Convolutional Neural Orchestrate (CNN) based Significant 

Learning framework to retain features from Penmanship drawing twisting which are drawn by People 

with Parkinson. The creators studied the execution of critical learning CNN based show up by K-Fold 

cross support and Leave-one-out cross underwriting (LOOCV) methodologies. The mark of this paper 

is around eliminating feature pictures from the HW dataset and representing the consolidate gaining 

limit of CNN from them. The creators reasoned that proposed approach was come to 88% accuracy 

respect. The assessment of made by hand drawing tests outlines that it is vital to join SST and DST tests 

for changed PD ID. 

 

Leung et al. (2018) [12], offers deep learning-based approach to for restorative picture examination 

errands and malady location. The deliberate of this paper is to create profound learning-based approach 

to foresee result of patients with PD utilizing longitudinal clinical information containing imaging and 

non-imaging data. The creators found that proposed approach yielded a MAE of 4.33±3.36 when given 

as it were imaging highlights, 3.71±2.91 when given as it were non-imaging highlights, and 3.22±2.71 

when given all input information. At last, the creators concluded saying deep-learning based approach 

that joined both imaging and non-imaging clinical highlights was created and appeared critical 

guarantee for expectation of result in patients with PD. 

 

Erdaş et al. (2021),[13] assessed the effect of NDDs, for example, amyotrophic level sclerosis (ALS), 

Huntington's sickness (HD), and Parkinson's disease (PD) on walk and made a convolutional long 

transient memory (ConvLSTM) and three dimensional convolutional learning arrange (3D CNN)- 

based way to deal with perceiving neurodegenerative circumstances and anticipating ailment reality. 

The creators proposed CnnLSTM demonstrate to look at NDD’s impact on walk and concluded 

CNNLSTM show yields tall execution than 3D CNN demonstrate for the malady discovery and 

seriousness forecast issues. 

 

Aghzal & Mourhir (2020) [14] presents convolutional neural network (CNN) to consequently identify 

Parkinson’s infection based on transcribed patterns. The creators utilized combination of Histogram of 
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oriented slopes with convolutional Neural Network (CNN) to distinguish Parkinson’s disease. In this 

paper, a Hisotgram of Situated Gradient was utilized to distinguish highlights in transcribed designs 

that recognize patients with PD from healthy persons. Later highlights extricated were encouraged to a 

1D CNN which yields the ultimate results. The proposed CNN show accomplished an exactness of 

around 87%.The creator would too like to trial with other variations of CNN models like ResNet to 

move forward the execution of the current model. 

 

Lohet al. (2021) [15] propose present day headings to help the people and considers on significant 

advancing inside the automated disclosure of PD. The makers have perceived 63 contemplates 

disseminated between January 2011 and July 2021, that projected significant learning models for a 

motorized assurance of PD, using various kinds of dispositions like mind assessment (SPECT, PET, 

MRI and EEG), and development aftereffects (step, handwriting, talk and EMG). Finally, the maker 

have inferred that significant learning models can achieve tall assumption precision for PD, particularly 

the CNN show that is comprehensively proposed by contemplates that had focused on picture arranging 

for mind imaging and penmanship examination. 

 

Shaban (2021) [16] presented profound learning based system that utilizes Fake Neural Systems 

connected on three spatial channels of a resting state Electroencephalography (EEG) dataset. The 

creator claims, the proposed system, is attainable to effectively screen, and classify subjects into 

controls, and PD with a precision of 98%, an affectability of 97%, and specificity of 100%. 

 

Alkhatib, R., et al. [17] anticipated profound learning strategy which gives quicker and more precise 

comes about for the classification of Parkinson’s illness patients with great precision of 94.87%. Based 

on the qualities of the dataset of the quiet, the show can be utilized for the recognizable proof of 

Parkinsonism's. The creators have moreover compared the comes about with other existing approaches 

like Straight Discriminant Investigation, Bolster Vector Machine, K-Nearest Neighbor, Choice Tree, 

Classification and Relapse Trees, Irregular Woodland, Straight Relapse, Calculated Relapse, Multi-

Layer Perceptron, and Credulous Bayes. At long last the creator concluded the proposed demonstrate 

has an exactness of 94.87% which is sensibly great as compared to other classification procedures. 

 

Gazda, M., et al. (2021) [18] planned a symptomatic system utilizing Convolutional Neural Arrange 

(CNN) and Leftover Neural Arrange (ResNet). Traditional hand drawing preprocessing plot that as it 

were holds the direction, the color data of the picture for the hand drawing was saved, which permits 

the ensuing demonstrate to memorize the stroke weight, speed, stroke time, and other based on the color 

data. The creator total the inquire about by concluding the CNN, the ResNet can way better unravel the 

semantic hole issue, accomplish speedier merging speed, and get higher demonstrative precision 88.9%. 

 

Eskofier et al. [19] proposed a profound learning calculation called Convolutional Neural Arrange 

(CNN), which focuses at gaining features from a banner removed in the midst of the singular's test by 

suggests of a clever compose made out of a plan of sensors that can remove information from deciphered 

elements. 
 

Zhang et al. (2020) [20] claims conventional machine learning approaches are primarily concerned 

classification errand and generally considered utilizing single-view information. The creator challenges 

PD screening assignment utilizing multi-view information. A PD screening assignment points to utilize 

the demonstrative information from brain attractive reverberation imaging (MRI) as a help to anticipate 

and delay the disintegration of PD. The proposed novel profound learning engineering called Profound 

neural systems with Wide Sees (DBV) builds upon Wasserstein Generative Antagonistic Systems 

(WGAN) and ResNeXt, which can misuse multi-view information jointly. 

 
As per Taleb [21], the creator uses deep learning procedure for programmed classification of PD. 

Proposed 2 Profound based learning models for end to-end time plan grouping: the CNN and the CNN-

BLSTM. 
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Prince & de Vos (2018) [22] compares the illness classification capacity of two conventional machine 

learning strategies against two state-of-the-art profound learning approaches and found profound 

learning approaches able of infection classification, regularly beating conventional strategies. 

 

The review of Wodzinski1 et al. (2019) [23] presents a way to deal with Parkinson's ailment area using 

vowels with kept up with phonation and a ResNet configuration dedicated at first to picture 

arrangement. The makers gave the idea that it is possible to play out a productive area of Parkinson's 

contamination using so to speak recurrence based features. 

 

Noor et al(2020)[24] looks at and compares exhibitions of the existing profound learning (DL)-based 

strategies to distinguish neurological disorders—focusing on Alzheimer’s malady, Parkinson’s illness 

and schizophrenia—from MRI information procured utilizing distinctive modalities counting utilitarian 

and basic MRI and concluded saying the comparative execution examination of different DL structures 

over distinctive disarranges and imaging modalities proposes that the Convolutional Neural Arrange 

beats other strategies in recognizing neurological disarranges. 
 

Ding, C., & Peng, H. [25], study presents a progressed sailfish optimization calculation with profound 

learning (ISFO-DL) demonstrate for PD conclusion and classification. The proposed ISFO-DL strategy 

employments the ISFO calculation and DL demonstrate to decide PD and subsequently upgrade. The 

exploratory comes about highlighted the improved classification execution of the ISFO-DL method, 

and thus, the proposed show can be utilized for the prior distinguishing proof of PD. 

 

Mounika &Rao(2021) [26], study tests the proficiency of profound learning and machine learning 

approaches in arrange to distinguish the foremost exact methodology for detecting Parkinson's infection 

at an early organize. In arrange to degree the normal execution most precisely the creators compared 

profound learning and machine learning strategies. 

 

Shamrat, F. J. M., et al. (2019) [27] develops a feed-forward neural arrange (FFNN) utilizing Keras of 

Python. The design in this think about composes of an input layer, two covered up layers and SoftMax 

work with ReLu (Amended Direct Units) as a yield layer. The creators claims proposed profound 

learning engineering tackles twofold classification issue since PD information set has two classes. In 

arrange to classify the Parkinson Infection (PD) information set, numerous tests were performed by part 

the test and prepare information totally different proportions. The PD information set classification was 

succeeded with 100% exactness utilizing profound learning calculation part in 20 % of the information 

as the test and the remaining as prepare information. 

 

Raizada et al (2021) [28] have proposed a Manufactured Neural Organize organ hazard forecast 

calculation utilizing differentiating information. The creator have centered on the compelling 

expectation of the organ at chance for Parkinson’s Infection (Multi-label Classification) too inspected 

and refined our show over information collected over information collection of over 300.Finally 

conclude that the expectation exactness of proposed ANN calculation is 76%. 

 

Kumar, N. S., Selvi, M. S., & Gayathri, D. (2021) [29] recommended to utilize Improved Convolutional 

Neural Organize (ECNN) strategy in PD discovery. In this consider dataset handling is done as 

preprocessing steps for approving dataset quality to achieve the method. At last the creators concluded 

the capability of the novel ECNN approach to get 92% Exactness rate, which is prevalent to the existing 

K-NN and FCLAM, since they are able to exclusively secure 72%, and 83% precision rates, 

respectively. 
 
Huseyn, E. (2018) [30] suggested the Computational Insights Strategies, a modern strategy for 

classifying Parkinson’s malady, have been utilized. The proposed strategy has been tried with two 

information sets and compared with classical strategies. Agreeing to the gotten comes about, the 

proposed strategy yielded way better comes about than the classical methods. 
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Fernández-García, S., et al. (2021) [31], proposed machine learning strategies have been actualized for 

the classification of PD and solid controls or patients with comparable clinical introductions. Illustrated 

a tall potential for adjustment of machine learning strategies and novel biomarkers in clinical choice 

making, driving to progressively efficient, educated conclusion of PD. 

 

Li, B. et al (2020) [32], have executed a novel Mist discovery framework utilizing profound learning 

innovation. In this consider, we actualized a novel Mist location framework utilizing profound learning 

innovation. The comes about of the proposed framework demonstrate that the proposed framework has 

tall working effectiveness and fabulous location execution, and is anticipated to be connected to Haze 

location to progress the computerization of Parkinson’s infection conclusion and treatment. 

 

Sahu, L et.al (2022) [33], suggested hybridization of two critical learning devices, for example, RA and 

ANN are finished compelling affirmation of the tainting by likelihood estimation. The producers asserts 

that the proposed approach is contrasted and the current methodologies like, SVM and k NN classifier. 

The processed outcome uncovers the prevalence of the proposed estimation with 93.46% accuracy. 

 

Bhan et al(2021)[34], proposed the disclosure of PD is finished using significant learning computation 

to isolate among PD and controlled subjects, which is irksome and time taking if done genuinely. By 

making use of the Convolutional Neural Organize (CNN) and the LeNet-5 designing, the MRI data of 

PD subjects was actually ordered from normal controls. 

 

According to Khare, S. K., et al. (2021) [35], the creators have endeavor to investigate the conceivable 

outcomes of a profound neural organize (DNN) and long short-term memory (LSTM) network-based 

demonstrate for foreseeing Parkinson's infection employing a subject’s voice tests. The different 

reenactments were performed on the dataset to display the efficacy of the models alongside their 

comparison to the customary machine learning strategies. It comes about gotten appear tall values of 

different measurements counting an exactness of 97.12% and 99.03% for DNN and LSTM separately 

which emphatically recommend their productivity for the location of PD. 

 

Warjurkar, S., & Ridhorkar, S ( 2021) [36], given an diagram of the Profound Learning framework only 

serves as a conduit for clinical picture stream and documented picture prove. The investigate 

unequivocally appears that diverse Profound Learning calculations move forward the accuracy of 

malady discovery for an assortment of diseases  

 

Xu, J., & Zhang, M. (2019 (2019)[37], suggested few preprocessing strategies to picture information 

such as gray level change, histogram equalization, progressed wavelet soft-threshold denoising and 

picture upgrade, and proposes a profound learning show based on U-Net engineering with deformable 

convolution bits to determination PD. 

 

Koga, S., Ikeda, A., & Dickson, D. W.(2020) [38], pointed to create a profound learning-based show 

for separating tauopathies, counting Alzheimer's malady (Advertisement), dynamic supranuclear 

paralysis (PSP), corticobasal degeneration (CBD) and Pick's malady (PiD), based on tau-

immunostained advanced slide pictures. The resultant arbitrary timberland classifier accomplished an 

normal test score of 0.97, showing that 29 out of 30 cases were accurately diagnosed. 

 

Armstrong, R. A. (2021) [39], proposed consider serious to create a learning calculation for the forecast 

of Alzheimer’s infection at early organize. The multiclass classifier utilized in this proposed think about 

brought about within the best comes about for Advertisement lesson separation as compared to show 

person machine learning frameworks. 

 

Sivaranjini, S., & Sujatha, C. M. (2020) [40], displayed a methodology for the forecast of Parkinson’s 

disease importance utilizing profound neural systems on UCI’s Parkinson’s telemonitoring voice 

information usual of patients. The proposed DNN demonstrate accomplished way better precision 

compared to other existing methods. The classification based on engine UPDRS score is superior than 

the classification based on add up to UPDRS score and subsequently it can be concluded as distant 
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better, higher, improved much better metric for Seriousness Prediction.  

4. RESEARCH GOAL : 

The desired goal of this review paper is to Investigate the Diagnostic Accuracy of Deep learning 

Algorithms in Medical Imaging. Based on that purpose we established a few targets questions 

(1) How deep learning will be helped in diagnosing and predicting theParkinson’s, a 

neurodegenerative disorder. 

(2) About Parkinson’s, a neurodegenerative disorder. 

(3) How to plan the foremost exact, dependable, productive, adaptable and cost-effective 

profound learning frameworks that contributes to the investigate objective. 

(4) Various kinds of data are required to accomplish an automated deep learning-based detection 

and prediction system? 

(5) Analysis of various deep learning algorithms to design proposed model.   

(6) The most effective method to configuration proposed design. 

(7) To discover a research breach that should be examined more. 

5. METHODOLGY USED : 

The proposed review paper analyzes the handwriting to detect and predict Parkinson’s disease. All the 

data and details that were gathered are accessible online using secondary data, research papers, books, 

journals, and sites.A Relative report was done and the issues inside the it was perceived to exist 

structures. 

6. DEEP LEARNING IN DIAGNOSISING AND PREDICTING OF DISEASE : 

One of the principalprograms of deep learning is for clinical analysis consists of two fitness informatics, 

biomedicine and magnetic resonance photograph MRI analysis [41-42]. Many deep learning techniques 

to knowstrategies are to be had to discover and expect diseases. Deep Learning is a brand-new subfield 

of devicegetting to know created with the aid of using Hinton which changed intostimulatedwith the 

aid of using the human brain’s architectures [43]. By learning from deep, layered, and progressive 

information models, profound learning calculations perform superior than conventional machine 

learning models. But indeed ten a long time prior, most individuals thought that this profoundly 

organized calculation might as it were be utilized for straightforward picture classification, such as 

written by hand digit acknowledgment. In any case, with the improvement of profound learning 

calculations, numerous investigate bunches have as of now effectively connected to more complex 

classification assignments [44]. 

Deep Learning the representation of information in different layers of deep learning A show comprising 

of different handling layers based on a neural organize varies from conventional machine learning 

within the way it learns representations from crude information. In reality, profound learning permits 

computational reflection [45]. The fundamental varieties among deep acing and routine manufactured 

neural systems (ANNs) are the assortment of covered up layers, their associations and the usefulness to 

inquire about critical reflections of the inputs. In reality, routine ANNs are normally confined to many 

layers and are talented to harvest directed representations [46].Figure 1 appears these tall levels of 

distinction. The Deep neural arrange process [47]. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Artificial Neural Network (ANN) V/S Deep Learning Model (Miotto et al., 2018) [47]. 
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Evaluation successfully distinguish between complex and simple functions. In addition, you can use 

such an approach to get an end-to-end device that can be robotically analyzed for functionality from 

raw input and handle it [47].Amongst ANNs and profound structures. While ANNs are by and large 

made by the utilization out of 3 layers and one change toward the absolute last results, profound 

dominating models are comprised by utilizing the use of a few layers of brain organizations. Layer-

shrewd solo pre-tutoring permits profound organizations to be tuned accurately and to remove profound 

shape from contributions to act as better-degree highlights which is most likely used to accomplish 

higher expectations [47]. Deep learning is used in many areas such as imaginative and predictive 

laptops, computational language reputation, plant language processing, speech recognition, handwriting 

analysis, and bioinformatics. Given its immense usefulness and potential, it is a good candidate for use 

in system health monitoring programs. The AI strategy guarantees a selection of features that can 

describe the state of the system in a first-class way. Manually designing and optimizing these usually 

requires a great deal of effort. Deep learning structures mechanically extract hierarchical representations 

of statistics and use the resolution of stacked layers. 

 

6.1  Autoencoders: 

The concept of an autoencoder was to begin with proposed by LeCun in 1987. Early investigate on 

autoencoders was utilized for dimensionality diminishment or include learning. As of late, the ubiquity 

of profound learning inquire about has pushed autoencoders to the bleeding edge of generational 

modeling. Numerous varieties of autoencoders have been proposed by different analysts and have been 

effectively utilized in numerous zones such as computer vision, discourse acknowledgment, and 

characteristic dialect processing [48].figure. 2(a) illustrates the architecture and Fig. 2(b) describes its 

operation: 

 
Fig. 2: (a) Altering the weights for each layer of an autoencoder (b) encoding of the inputs and 

recouping the first information as precisely as conceivable (Zhai et al. 2018) [49]. 

 

Applications of Autoencoder: 
(1) Image Denoising is the technique of disposing of noise from the Images. The noise gift with 

inside the pictures can be resulting from numerous intrinsic or extrinsic situations which can be 

nearly difficult to deal with. The trouble of Image Denoising is a totally 

essentialassignmentwithinside thearea of Image processing and Computer vision. Therefore, it 

performs a critical function in a huge kind of domain names wherein getting the uniquephoto 

is surely critical for sturdy performance [50]. 

(2) Anomaly detection on time series: Anomaly detection is the system of locating abnormalities 

in records. Abnormal records is described as those that deviate notably from the overall conduct 

of the records. Some of the programs of anomaly detection encompass fraud detection, fault 

detection, and intrusion detection. Anomaly Detection is likewise known as outlier detection 

[51]. 

(3) Network intrusion detection by anomaly detection: Inconsistency discovery is a significant 

issue with Network Intrusion Detection Systems (NIDS). Interruption discovery frameworks 

(IDS) assume a significant part in network security. Network interruption discovery structures 

(NIDS) distinguish attacks by checking different organize works out, while have based 

interference area systems (HIDS) recognize interferences into individual hosts [52]. 
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6.2 Convolutional Neural Networks: 

One of the foremost critical and well known profound neural systems is the neural arrange or ConVNet 

or CNN. Demonstrated to be valuable for computer vision, design acknowledgment and normal dialect 

preparing. The title comes from a scientific direct operation between lattices called convolution. CNN 

has different layers [53]. Convolutional neural systems are like other counterfeit neural systems, they 

contain neurons with learnable weights and inclinations. Neurons gets numerous inputs, takes the 

weights of the whole and passes them to the actuation work, and produces the required yield. The 

Profound Convolution Organize has presently made cutting edge work within the field of computer 

vision and picture acknowledgment. CNN is exceptionally effective since of the covered up layers that 

are totally disconnected to the past layers [53]. Separated from other profound. Separated from other 

profound learning neural systems, CNNs have exceptionally inadequate network at each layer, making 

them simpler to prepare with backpropagation. Straight channels are utilized for convolution purposes. 

The convolutional neural arrange is named after the math operation Convolution, which implies to roll 

(utilize together) two or more math operations such as sigmoid, cracked ReLU, and Tanh [54]. 

 

The architecture of CNN is shown in figure 3. 

 
Fig. 3: Basic convolutional neural network (CNN) architecture (Phung et al. 2019) [55]. 

 

Convolutional Neural Net has four fundamental layers naming Convolution Layer, Pooling Layer, Fully 

Connected Layer and Loss Layers. 

Convolution Layer:  It is the base layer of ConvNet and includes every computational part. Boundaries 

are learnable channels or bits. Its name comes from the numerical term convolution, and that implies 

joining numerous capacities, and here more enactment capacities are consolidated. The requirement for 

convolution is, suppose the picture is 32X32 pixels, we really want to pass it to the following layer with 

3 neurons, so we need to make a 32 X 32 X 3 association, assuming we add 2 additional neurons, the 

association will be gets more confounded. The information can be considerably greater than that. So on 

the off chance that we simply center around associating neighborhood focuses as opposed to making 

such countless associations, it's smarter to say that pictures become less associated than [56]. 

Pooling Layer: The major goal of this layer is to reduce the size of the convolved feature manual for 

decrease computational costs. There are a couple of sorts of pooling exercises depending upon the 

method used. Max pooling takes the greatest part from the component map. Ordinary Pooling discovers 

the typical of the parts in a predefined picture region and the FC layer [57]. 

Fully Connected Layer: The last convolution or pooling layer yield incorporate guide is regularly 

fixed. That is, it is changed over to a one-layered (1D) bunch of numbers (or vectors) and related with 

no less than one totally related layers (in any case called high thickness layers). Here, all information 

sources are related with all outcomes by learnable burdens. Whenever the elements eliminated by the 

convolution layer and down investigated by the pooling layer are made, they are arranged by a subset 

of completely related layers to a conclusive yield of the sort out, similar to the likelihood of each class 

of collection errands. A conclusive completely related layer, if all else fails, has as different yield place 

focuses as there are classes. Each completely related layer is taken after by a non-direct work like ReLU 

[58]. 
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Activation Functions: Activation functions are used to specify the output of a neural network such as yes or 

no. Sets the resulting values between 0 to 1 or -1 to 1 [59]. Activation function can be classified as linear 

and Non-Linear Activation function. 

Linear Activation Functions 

A Linear Activation is otherwise called a straight-line work where the initiation is corresponding to the 

information for example the weighted aggregate from neurons. It has a basic capacity with the situation: 

f(x) = ax + c                        equation ---- (1) 

Non-Linear Activation Functions 

The non-Linear Functions are known to be the first used actuation capacities. It makes it simple. For a 

brain organize show to change with an assortment of data and to recognize the results [59]. 

 

Table 2: Types of activation functions and their corresponding equations and derivatives (Lakshmi 

Panneerselvam, 2021) [59]. 

 
 

6.3 Recurrent Neural Networks:  

A recurrent neural networks (RNN) is a kind of brain network in which the result from the past advance 

is provided as contribution to the present advance. In customary brain organizations, all data sources 

and results are autonomous of one another, however you want to recall the past word since you really 

want the past word, for example, when you want to anticipate the following word in a sentence. Along 

these lines, the RNN was conceived and tackled this issue with the assistance of stowed away layers. 

The primary and most significant component of RNNs is the secret state, which stores data about the 

succession [60]. 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4: A schematic diagram of a recurrent neural network (IBM Cloud Education 2020) [60]. 
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In light of their capacity to create text, RNNs have been utilized in text examination undertakings, 

for example, machine interpretation, discourse acknowledgment, language displaying, text 

expectation, and subtitle age [61]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5: Schematic diagram of Recurrent Neural Network (IBM Cloud Education., 2018) [62]. 

 

The figure 5 tends to a three-layer irregular mind network which is unrolled to get the inner cycles. 

 x(t) is the contribution at time step t. x(t-1) is the past work in the set or grouping [62]. 

 ht will be concealed at time step t. The result of this state is non-direct and is viewed as utilizing 

actuation capacities, for example, tanh and ReLU. Ht-1 is assessed from the past secret layer 

and is normally introduced to nothing [62]. 

 y(t) is the result at time step t. The word probably going to be viewed as utilizing an enactment 

capacity, for example, y(t) = maxout (Ast) [62]. 

 The RNN in the figure above does likewise assessment at the show steps, considering the loads 

A, B, and C, yet the information sources are different at each time step, making the cycle 

quicker and less complicated. I recollect the past words, as opposed to the past words that act 

like recollections [62]. 

7. INTRODUCTION TO LONG SHORT-TERM MEMORY NETWORK (LSTM) : 

Long Short-Term Memory Network is a progressive RNN, sequential network that can persist. It can 

handle the vanishing gradient problem that RNNs face. Recurrent neural networks are also known as 

RNNs used for persistent memory. The downside of RNNs is that they can't remember long-term 

dependencies because of the disappearance of the gradient. LSTM is unequivocally intended to keep 

away from long haul reliance issues [63]. 

 

 

 

 

 

 

 

 

 

 

Fig. 6: Traditional LSTM architecture (Shipra Saxena 2021) [63]. 
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Figure 6 shows the construction of a conventional LSTM cell and shows the activity of the entryway. 

The LSTM base cell has three doors (input, blankness, yield), and each entryway has a sigmoid 

enactment work and a pointwise increase activity. The base cell of a LSTM is characterized by the 

accompanying recipe:   

 

 

 

 

 

 

 

Fig. 7: Equations of LSTM architecture (Shipra Saxena, 2021) [63]. 

 

Where ft means the result of neglect entryway to the organization at time step t, where σ is the strategic 

sigmoid capacity. it and ot signify the result of information entryway and result door, individually. xt 

and ht-1 are the information and the past secret state, separately. .Wf, Wi, Wo, bf, bi and bo are weight 

lattices which are learned. 

 

Forget Gate: In LSTM organization, the initial step is to conclude whether we ought to keep the data 

from the past timestamp or fail to remember it. Here is the condition for neglect door. The neglect door 

decides how much to fail to remember the past information. 

 

 

 

 

 

 

Fig. 8: Forget equation of LSTM architecture (Shipra Saxena, 2021) [63]. 

 

 

Input Gate: Input gate is utilized to measure the significance of the new data conveyed by the info. 

Here is the condition of the info door 

                it   = σ (Wi [ht-1,xt] + bi)           ------          (2)  

 

Output Gate: 

This is the last gate of the circuit that decides the following secret condition of the organization where 

the data goes through the sigmoid capacity. The cell refreshed from the cell state is shipped off the tanh 

work and duplicated by the sigmoid capacity in the result state. This assists the secret state with 

conveying information [64]. 

8. NEURODEGENERATIVE DISORDERS : 

Degenerative illnesses ofthe apprehensive framework force a colossal restorative and open wellbeing 

burden on individuals all over the world. Alzheimer's illness (Ad), Parkinson's infection (PD) and 

amyotrophic sidelong sclerosis (ALS) are three major neurodegenerative illnesses [65]. A infection in 

which cells within the central anxious framework halt working or kick the bucket. 

Neurodegenerative illnesses as a rule get worse over time and there's no remedy. They can 

be acquired or caused by a tumor or stroke. Neurodegenerative infections can moreover 

create in individuals who drink intensely or are uncovered to certain infections or poisons [66]. 

 

8.1 Alzheimer's disease (AD): 

Alzheimer's illness (AD), a sickness that causes the degeneration of synapses, is the main source of 

dementia and is described by a decrease in thinking abilities and an abatement in the singular's 

autonomy from everyday exercises [67]. What's more, many gamble factors like expanded age, 

hereditary elements, head wounds, vascular illness, contamination, and natural variables assume a part 

in the infection. [67]. A dynamic sickness starts with gentle cognitive decline and potentially prompts 
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a deficiency of the capacity to talk and answer the climate. Alzheimer's sickness influences the region 

of the mind that control thinking, memory, and discourse. capacity to perform day to day exercises [68]. 

 

 

 

 

 

 

 

Fig. 9: Development of Alzheimer’s Disease (Drug Waztch., 2020) [69]. 

 

However the mean age close to the beginning of dementia is around 80 years,3 beginning stage 

sickness, depicted considering no evident extreme goal and differently as the torment happening 

before the age of 60 to 65 years, can happen at any rate is enchanting [70]. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 10: Pervasiveness of Alzheimer’s disease as a capacity old enough in people (Nussbaum et al. 

2003) [71]. 

 

8.2 Parkinson’s Disease: 

Parkinson's disease impacts the nerve cells in the psyche [72]. Parkinson's disease aftereffects integrate 

muscle rigid nature, shudders, and changes in talk and step. Secondary effects generally cultivate 

progressively over years. Parkinson's disorder is a consistently advancing tangible framework issue that 

impacts improvement [72]. Aftereffects start dynamically, a portion of the time starting with a hardly 

distinguishable tremor in just a single hand. Shakes are ordinary, yet the disturbance furthermore 

ordinarily causes immovability or moving back of improvement [72]. Dopamine is an engineered that 

accepts a huge part being developed and coordination. 

 

 
(a)            (b) 

Fig. 11: Appearance of normal (a) and Parkinsonian (b) human midbrain (BBC News, 2019) [73]. 

 

Role of dopamine in the disease 

 Dopamine Trusted Source is a significant synapse that assumes a basic part in various physical 

processes, like development and coordination. Thusly, low dopamine levels can create issues 

with development [74]. 
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 Dopamine Trusted Source is a significant synapse that assumes a basic part in various physical 

processes, like development and coordination. Thusly, low dopamine levels can create issues 

with development [74]. 

 Low degrees of dopamine might disturb the nigrostriatal pathway and cause strange nerve 

terminating designs, which can result Trusted Source in development issues. Proof recommends 

that a great many people with PD lose 60-80%Trusted Source or a greater amount of dopamine-

delivering cells in the substantia nigra when they present indications [74]. 

 

The masochist sign of PD is cell affliction inside the substantia nigra especially affecting the ventral 

piece of the rules compacta [75-76]. 

 

CLINICAL FEATURES: 

Tremor: Tremor is portrayed as a mandatory, around cadenced, and for the most part sinusoidal 

advancement that is connected with various cerebrum input circles at the spinal and supraspinal levels 

of the tangible framework [77]. 

 

 

 

 

 

 

 

 

 

Fig. 12: Sketch show hand termor highlighting Parkinson's infection (Stocchi et.al, 2014) [78]. 

 

Rigidity: Among the essential aftereffects of Parkinson's illness, maybe the most bothersome one to 

treat effectively is the deficiency of purposeful improvement [79]. Firm nature, or the vigor and 

resoluteness of the appendages, neck or trunk, is one of the crucial engine side effects of Parkinson's 

infection (PD). Be that as it may, not all patients with PD experience relentless nature [80]. This 

unbendable nature can be wrong or anguishing and may add to a reduced degree of improvement. 

Muscles regularly stretch when they move and loosen up when they are incredibly still. Unbendable 

nature makes the muscles stay solid and incapable to rest [80]. 

Akinesia: Akinesia in Parkinson's can take different forms [81]. For the most part, it integrates a patient 

neglecting to make a new development or making significantly more unassuming change of the 

development. Akinesia is generally hinted as "freezing" in patients with Parkinson's disease [81]. 

Akinesia is overall a side effect of cutting edge Parkinson's contamination. These are two kinds of 

akinesia: the progression can be at such an agreeable speed and insignificant that it should not be 

obvious, or an opportunity to start the improvement can be extremely lengthy [81]. Akinesia could 

occur for two possible reasons. One is that the improvement is so drowsily (consequently little) that it 

ought not be noticeable. A second is that the time expected to begin the improvement ends up being 

absurdly extended; this can be concentrated by appraisal of reaction time [82]. 

Postural instability: postural instability (PI) is apathetic to the continuous treatment structures 

accomplishing hopelessness. In this work, we survey the physiology and pathophysiology of postural 

equilibrium that is fundamental for treat PI among PD patients [83]. Postural instability is one of the 

most devastating structures of Parkinson's disease [84]. Parkinson's influences control of altered works 

out, so act changes could happen without the cerebrum's adjusted plans to stand upstanding. These 

developments could join stooped or changed shoulders, diminished low back contort or advance thin of 

the head or entire body [85]. 

 

MAGNETIC RESONANCE IMAGING (MRI) IN THE DIAGNOSIS OF PD: 

MRI is a painless indicative apparatus which gives clinicians and specialists 

underlying and utilitarian data of the human cerebrum [86]. Attractive reverberation imaging (MRI) is 

the primary imaging strategy utilized in making the differential determination between Parkinson's 
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infection and abnormal parkinsonism [87]. Figure 10 shows the MRI picture of sound cerebrum and 

Parkinson's illness mind. 

 

             

 

 

 

 

 

 

 

 

 

Fig. 13: MRI image of Normal Brain V/S Parkinson’s Disease (Brooks, D. J, 2010) [88]. 

 

POSITRON EMISSION TOMOGRAPHY (PET) IN THE DIAGNOSIS OF PD: 

 PET is an atomic imaging strategy, which permits in vivo assessments of significant physiological 

boundaries, for example, glucose digestion and neuroreceptor restricting empowering more prominent 

comprehension of the pathophysiology of Parkinson's infection (PD) [88-89]. Positron emanation 

tomography (PET) includes presentation, typically by means of an intravenous infusion, of a radioactive 

tracer into the human body. A tracer is basically a natural accumulate of interest marked with a positron 

discharging isotope [90-91]. Positron discharge tomography tracks down its clinical applications in 

comprehensively three claims to fame - oncology, cardiology, and neurology [92]. PET scanners 

recognize and restrict radiotracers (ligands marked with a radioisotope) to create semi-quantitative 

pictures of in vivo cerebrum functioning [93]. 

 A PET scan might be utilized to assess individuals with the accompanying ailments: 

• Malignant growth — PET outputs can be used to recognize damaging developments, to 

conclude how much sickness has spread) and to conclude how well infection therapy is 

working. They are used most often in patients with frontal cortex illness, colorectal harmful 

development, lymphoma, melanoma or cellular breakdown in the lungs [94]. 

• Cerebrum illnesses — PET results can be utilized to overview neurological torments, particularly 

epilepsyy, and Alzheimer defilement and different dementias [95]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 14:  PET Scan of a Strong Brain and a Brain Affected by PD (Brück et al. 2001) [96]. 
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Fig.15:  PET Scan of a Healthy Brain and a Brain Affected by PD (Mayo Clinic, 2022) [97]. 

9. RESEARCH GAP : 

Within the past few a long time, numerous analysts have centered on planning a different machine 

learning and neural organize models which can foresee and detect neurodegenerative disease. 

Neurodegenerative could be a sicknesses that impede the structure and capacities of brain districts, 

causing dynamic cognitive, utilitarian, and behavioral misfortune. In later explore, different feature 

assurance as well as assorted grouping methodology were used for achieves way better comes to 

fruition. The essential approach of seeing neuro degenerative is assessment of CT picture of mind, 

Vocal evaluation, Penmanship appraisal, step examination. In later days, Atomic choice has rose as a 

gifted framework that can be obliging for an early area of different neurodegenerative messes up. One 

of the reasonable atomic diagnostics is the usage of biomarkers. Biomarkers are essentially standard 

atomic substances that are utilized to show the vicinity or start of a particular wreck. Ordinary and 

unpredictable regular designs can be perceived by the utilization of biomarkers. It ought to 

unnecessarily have the choice to see between the sound and the frail tissues, and ought to detach 

between grouped sicknesses. Biomarkers are seen as promising in helping with early confirmation and 

setting benchmarks for the movement of unused fixes to treat neuronal issues. Biomarkers may be 

assessed using imaging systems like posiitron release tomography (PET), Magnetic resonation imaging 

(MRI), and nuclear alluring resonation spectroscopy (NMRS). 

 

9.1 Research Gap 1: 

The existing ML and DL models/techniques cannot identify the neuro degenerative disease from 

handwriting, vocal and gait analysis. Variability and efficiency issues may arise. 

 

9.2 Research Gap 2: 

The qualities of the handwriting, vocal and gait analysis is an essential part for the classification. With 

only handwriting, vocal and gait analysis reports it’s quite difficult to predict and detect 

neurodegenerative diseases. Researchers are now recommending Artificial Intelligence (AI), to enable 

automatic prediction and detection of neurodegenerative disorders. Artificial intelligence can gain 

highlights from extremely huge measure of clinical information gained from clinical practice to exactly 

analyze infections. Computer based intelligence can likewise question and clean the information and to 

identify and foresee the sickness with high exactness and accuracy 

 

9.3 Research Gap 3: 

Neurodegenerative sicknesses (NDs) are age-subordinate problems, with altogether different patho 

physiologies and an absence of comprehension of the causes and components of these infections, which 

prompts an absence of therapy. Separating between various kinds of neurodegenerative infections isn't 

just essential in clinical practice when treatment choices must be made, yet additionally has a critical 

potential for the advancement of clinical preliminaries. 

In the new examinations, Researchers have planned and fostered a model which can identify and 

anticipate neurodegenerative issues by vocal investigation, written by hand examination and walk 
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analysis.it is important to consider biomarkers like posiitron emanaation tomoography (PET), attractive 

reverberation imaging (MRI), and atomic attractive reverberation spectroscopy (NMRS) to deliver 

further developed expectation and recognition results. Additionally, the current methods can't 

characterize a wide range of neurodegenerative problems with the assistance of manually written, vocal 

and walk examination. 

10. PROPOSED LSTM MODEL TO PREDICT NEURO DEGENERATIVE DISORDER : 

Early determination will extensively diminish the gamble of additional crumbling. Tragically, 

momentum concentrates for the most part center around grouping the conditions of sickness in its ebb 

and flow stage, rather than foreseeing the conceivable advancement of the infection. Long momentary 

memory (LSTM) is a unique sort of repetitive brain organization, which could possibly associate past 

data to the current undertaking. Seeing that the worldly information for a patient are possibly significant 

for foreseeing the improvement of the illness, right off the bat an essential LSTM model will be created 

in view of the writing audit, distinguished research holes, trailed by upgrade of the model against 

another profound learning calculations. In conclusion, last model testing is done to ensure the 

proficiency. 

11. RESEARCH AGENDA : 

(1) Which are the best calculations to predict and detect neurodegenerative disorders? 

(2) What are the difficulties in the execution of various calculations being developed of Deep learning 

model which can automatically detect and predict neurodegenerative disorders. 

(3) Identification of new methodologies can be projected for execution viewpoint? 

12. ANALYSIS OF RESEARCH AGENDA : 

The point of this examination is to develop a cross breed model which can distinguish and foresee 

normal neurodegenerative sicknesses, including Alzheimer's infection, frontotemporal projection 

degeneration, Dementia with Lewy bodies and vascular dementia, as well as patients with abstract 

memory grumblings. The value of the crude picture gathered from biomarker must be better utilizing 

the clamor end calculations, as it straightly upsets the delicacy of the review. 

13. ABCD ANALYSIS OF RESEARCH PROPOSAL : 

ABCD Analysis [96-98] is utilized to look at the features of the system and the potencies of the key 

contemplations which are assembled to be realized inside the general public. In light of four creates 

Focal focuses, Benefits, Imperatives, and Drawbacks - the system and its features are broke down and 

the significant issues are distinguished. 

 

13.1 Advantages 

  It gives a honest to goodness strategy for the  Medical practitioners 

 Prediction framework makes a difference the female category to embrace suitable alter in their way 

of life for great health. 

 Expels the obstacles confronted in conventional conclusion techniques [99]. 

 

13.2 Benefits 

 Helpful for the all the radiologists and Neurologists. 

 Prediction structure benefits the individuals in discovering the lifestyle they have to implement [99]. 

 

13.3 Constraints 

 The whole renovation from old-style method to automated system. 

 Assortment of proper algorithm for data analysis. 

 

13.4 Disadvantages 

 Correctness of the proposed model merely based on the available information [100]. 

 Any variety within the result of expectation can lead to misinterpretation. 
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 If there is any difference in the outcome of proposed model may lead to misconception, which can 

lead to erroneous actions. 

14. CONCLUSION : 

Neurodegenerative sicknesses that disable the construction and elements of mind districts, causing 

moderate mental, utilitarian, and conduct misfortune. Grouping procedures are estimated in this review 

as it empowers us to anticipate in the event that the patient has neurodegenerative diseases or not in 

view of the disorders given by the specialist. A refined novel methodology utilizing profound learning 

procedures is proposed to be for better outcomes. In this viewpoint, this review gives a superior 

calculation profound learning model for Neurodegenerative sicknesses analysis and arrangement. The 

proposed profound learning model purposes the LSTM calculation to decide neurodegenerative 

diseases and subsequently upgrades the endurance pace of the individual. In light of the investigation 

of many examination papers, obviously strategies/calculations utilized in referred to explore papers can 

group the individual just in view of vocal, written by hand examination or walk examination. Because 

of this review, a more modern Deep learning model is required which can arrange the individual with 

Neurodegenerative issues in view of eye development investigation. 

REFERENCES : 

[1] Tanner, C. M., & Goldman, S. M. (1996). Epidemiology of Parkinson's disease. Neurologic 

clinics, 14(2), 317-335. Google Scholar Cross Ref 

[2] Tolosa, E., Wenning, G., & Poewe, W. (2006). The diagnosis of Parkinson's disease. The Lancet 

Neurology, 5(1), 75-86. Google Scholar Cross Ref 

[3] Sonu, S. R., Prakash, V., Ranjan, R., & Saritha, K. (2017) Prediction of Parkinson's disease using 

data mining. International Conference on Energy, Communication, Data Analytics and Soft 

Computing (ICECDS), 1082-1085. Google Scholar Cross Ref 

[4] Pulluparambil, Siji Jose, & Bhat, Subrahmanya (2021). Medical Image Processing: Detection and 

Prediction of  PCOS –A  Systematic  Literature  Review. International Journal  of  Health Sciences 

and Pharmacy (IJHSP), 5(2), 80-98.  Google Scholar Cross Ref 

[5] Tufail, A. B., Ma, Y. K., Zhang, Q. N., Khan, A., Zhao, L., Yang, Q., ... & Ullah, I. (2021). 3D 

convolutional neural networks-based multiclass classification of Alzheimer’s and Parkinson’s 

diseases using PET and SPECT neuroimaging modalities. Brain Informatics, 8(1), 1-9. Google 

Scholar 

[6] Dhanya, D., Raj, B. E., & Valarmathi, M. L. (2021). An Extensive Survey on Applications of 

Advanced Deep Learning Algorithms on Detection of Neurodegenerative Diseases and in Tackling 

the Security Threats in their Treatment Protocol. Int J Cur Res Rev, 13(20), 162-164. Google 

Scholar Cross Ref 

[7] Pereira, C. R., Weber, S. A., Hook, C., Rosa, G. H., & Papa, J. P. (2016). Deep learning-aided 

Parkinson's disease diagnosis from handwritten dynamics. In 2016 29th SIBGRAPI Conference on 

Graphics, Patterns and Images (SIBGRAPI), 340-346.  Google Scholar Cross Ref 

[8] Petersen, B. S., Fredrich, B., Hoeppner, M. P., Ellinghaus, D., & Franke, A. (2017). Opportunities 

and challenges of whole-genome and-exome sequencing. BMC genetics, 18(1), 1-13. Google 

Scholar 

[9] Ferrucci, R., Mameli, F., Ruggiero, F., & Priori, A. (2016). Transcranial direct current stimulation 

as treatment for Parkinson’s disease and other movement disorders. Basal Ganglia, 6(1), 53-61. 

Google Scholar Cross Ref 

[10] Gunduz, H. (2019). Deep learning-based Parkinson’s disease classification using vocal feature 

sets. IEEE Access, 115540-115551.  Google Scholar Cross Ref 

[11] Khatamino, P., Cantürk, İ., & Özyılmaz, L. (2018). A deep learning-CNN based system for medical 

diagnosis: an application on Parkinson’s disease handwriting drawings.  International Conference 

http://www.srinivaspublication.com/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Epidemiology+of+Parkinson%27s+disease.+Neurologic+clinics%2C&btnG=
https://www.neurologic.theclinics.com/article/S0733-8619(05)70259-0/fulltext
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+diagnosis+of+Parkinson%27s+disease.+The+Lancet+Neurology%2C+&btnG=
https://linkinghub.elsevier.com/retrieve/pii/S1474442205702854
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prediction+of+Parkinson%27s+disease+using+data+mining&btnG=
file:///C:/Users/Admin/Downloads/10.1109/ICECDS.2017.8389605
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Medical+Image+Processing%3A+Detection+and++Prediction++of++PCOS+%E2%80%93A++Systematic++Literature++Review&btnG=
https://doi.org/10.5281/zenodo.5782763
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=convolutional+neural+networks-based+multiclass+classification+of+Alzheimer%E2%80%99s+and+Parkinson%E2%80%99s+diseases+using+PET+and+SPECT+neuroimaging+modalities&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=convolutional+neural+networks-based+multiclass+classification+of+Alzheimer%E2%80%99s+and+Parkinson%E2%80%99s+diseases+using+PET+and+SPECT+neuroimaging+modalities&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Int+J+Cur+Res+Rev+%7C+Vol+13+%E2%80%A2+Issue+20+%E2%80%A2+October+2021+162+An+Extensive+Survey+on+Applications+of+Advanced+Deep+Learning+Algorithms+on+Detection+of+Neurodegenerative+Diseases+and+in+Tackling+the+Security+Threats+in+their+Treatment+Protocol&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Int+J+Cur+Res+Rev+%7C+Vol+13+%E2%80%A2+Issue+20+%E2%80%A2+October+2021+162+An+Extensive+Survey+on+Applications+of+Advanced+Deep+Learning+Algorithms+on+Detection+of+Neurodegenerative+Diseases+and+in+Tackling+the+Security+Threats+in+their+Treatment+Protocol&btnG=
http://dx.doi.org/10.31782/IJCRR.2021.132022
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Epidemiology+of+Parkinson%27s+disease.+Neurologic+clinics%2C&btnG=
file:///C:/Users/Admin/Downloads/10.1109/SIBGRAPI.2016.054
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&as_ylo=2017&as_yhi=2019&q=Opportunities+and+challenges+of+whole-genome+and-exome+sequencing&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&as_ylo=2017&as_yhi=2019&q=Opportunities+and+challenges+of+whole-genome+and-exome+sequencing&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&as_ylo=2015&as_yhi=2016&q=Transcranial+direct+current+stimulation+as+treatment+for+Parkinson%27s+disease+and+other+movement+disorders&btnG=
https://doi.org/10.1016/j.baga.2015.12.002
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Deep+learning-based+Parkinson%E2%80%99s+disease+classification+using+vocal+feature+sets.&btnG=
file:///C:/Users/Admin/Downloads/10.1109/ACCESS.2019.2936564


International Journal of Case Studies in Business, IT, and Education 

(IJCSBE), ISSN: 2581-6942, Vol. 6, No. 1, June 2022 
SRINIVAS 

PUBLICATION 

Vijay Raj B. V., et al, (2022); www.srinivaspublication.com PAGE 544 

 

 

on Control Engineering & Information Technology (CEIT), pp. 1-6.  Google Scholar        Cross 

Ref  

[12] Leung, K. H., Salmanpour, M. R., Saberi, A., Klyuzhin, I. S., Sossi, V., Jha, A. K. & Rahmim, A. 

(2018). Using deep-learning to predict outcome of patients with Parkinson’s disease. Nuclear 

Science Symposium and Medical Imaging Conference Proceedings (NSS/MIC), 1-4.  Google 

Scholar    Cross Ref  

[13] Erdaş, Ç. B., Sümer, E., & Kibaroğlu, S. (2021). Neurodegenerative disease detection and severity 

prediction using deep learning approaches. Biomedical Signal Processing and Control, 70(4), 69-

103. Google Scholar  Cross Ref 

[14] Aghzal, M., & Mourhir, A. (2020) Early Diagnosis of Parkinson’s Disease based on Handwritten 

Patterns using Deep Learning.  Fourth International Conference On Intelligent Computing in Data 

Sciences (ICDS) pp. 1-6.  Google Scholar  Cross Ref  

[15] Loh, H. W., Hong, W., Ooi, C. P., Chakraborty, S., Barua, P. D., Deo, R. C., ... & Acharya, U. R. 

(2021). Application of deep learning models for automated identification of Parkinson’s disease: 

a review (2011–2021). Sensors, 21(21), 34-70.  Google Scholar  Cross Ref 

[16] Shaban, M., (2021).Automated Screening of Parkinson's Disease Using Deep Learning Based 

Electroencephalography.   International IEEE/EMBS Conference on Neural Engineering (NER), 

pp.  158-161. Google Scholar  Cross Ref 

[17] Alkhatib, R., Diab, M. O., Corbier, C., & El Badaoui, M. (2020). Machine learning algorithm for 

gait analysis and classification on early detection of Parkinson. IEEE Sensors Letters, 4(6), 1-4. 

Google Scholar Cross Ref 

[18] Gazda, M., Hireš, M., & Drotár, P., (2021). Multiple-fine-tuned convolutional neural networks for 

Parkinson’s disease diagnosis from offline handwriting. IEEE Transactions on Systems, Man, and 

Cybernetics: Systems, 52(1), 78-89. Google Scholar Cross Ref 

[19] Eskofier, B. M., Lee, S. I., Daneault, J. F., Golabchi, F. N., Ferreira-Carvalho, G., Vergara-Diaz, 

G., & Bonato, P. (2016). Recent machine learning advancements in sensor-based mobility analysis: 

Deep learning for Parkinson's disease assessment. Annual International Conference of the IEEE 

Engineering in Medicine and Biology Society (EMBC), pp. 655-658.  Google Scholar

 Cross Ref 

[20] Zhang, H., Deng, K., Li, H., Albin, R. L., & Guan, Y. (2020). Deep learning identifies digital 

biomarkers for self-reported Parkinson's disease. Patterns, 1(3), 1-12. Google Scholar

 Cross Ref 

[21] Taleb, C., Khachab, M., Mokbel, C., & Likforman-Sulem, L. (2019) Visual representation of 

online handwriting time series for deep learning Parkinson's disease detection.  International 

Conference on Document Analysis and Recognition Workshops (ICDARW), pp. 25-30.  Google 

Scholar Cross Ref 

[22] Prince, J., & De Vos, M. (2018). A deep learning framework for the remote detection of 

Parkinson’s disease using smart-phone sensor data.  Annual International Conference of the IEEE 

Engineering in Medicine and Biology Society (EMBC), 3144-3147.  Google Scholar

 Cross Ref 

[23] Wodzinski, M., Skalski, A., Hemmerling, D., Orozco-Arroyave, J. R., & Nöth, E., (2019). Deep 

learning approach to Parkinson’s disease detection using voice recordings and convolutional neural 

network dedicated to image classification. Annual International Conference of the IEEE 

Engineering in Medicine and Biology Society (EMBC), 717-720. Google Scholar 

 Cross Ref 

[24] Noor, M. B. T., Zenia, N. Z., Kaiser, M. S., Mamun, S. A., & Mahmud, M., (2020). Application 

of deep learning in detecting neurological disorders from magnetic resonance images: a survey on 

the detection of Alzheimer’s disease, Parkinson’s disease and schizophrenia. Brain informatics, 

7(1), 1-21. Google Scholar 

http://www.srinivaspublication.com/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+deep+learning-CNN+based+system+for+medical+diagnosis%3A+an+application+on+Parkinson%E2%80%99s+disease+handwriting+drawings&btnG=
file:///C:/Users/Admin/Downloads/10.1109/ACCESS.2019.2936564
file:///C:/Users/Admin/Downloads/10.1109/ACCESS.2019.2936564
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Using+deep-learning+to+predict+outcome+of+patients+with+Parkinson%E2%80%99s+disease&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Using+deep-learning+to+predict+outcome+of+patients+with+Parkinson%E2%80%99s+disease&btnG=
file:///C:/Users/Admin/Downloads/10.1109/NSSMIC.2018.8824432
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Neurodegenerative+disease+detection+and+severity+prediction+using+deep+learning+approaches.+&btnG=
https://doi.org/10.1016/j.bspc.2021.103069
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Early+Diagnosis+of+Parkinson%E2%80%99s+Disease+based+on+Handwritten+Patterns+using+Deep+Learning&btnG=
file:///C:/Users/Admin/Downloads/10.1109/ICDS50568.2020.9268738
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Application+of+deep+learning+models+for+automated+identification+of+Parkinson%E2%80%99s+disease%3A+a+review+%282011%E2%80%932021%29.+&btnG=
https://doi.org/10.3390/s21217034
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Automated+Screening+of+Parkinson%27s+Disease+Using+Deep+Learning+Based+Electroencephalography.+&btnG=
file:///C:/Users/Admin/Downloads/10.1109/NER49283.2021.9441065
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Implementation+of+a+Deep+Learning+Algorithm+Based+on+Vertical+Ground+Reaction+Force+Time%E2%80%93Frequency+Features+for+the+Detection+and+Severity+Classification+of+Parkinson%E2%80%99s+Disease.&btnG=
https://doi.org/10.3390/s21155207
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Multiple-fine-tuned+convolutional+neural+networks+for+Parkinson%27s+disease+diagnosis+from+offline+handwriting&btnG=
file:///C:/Users/Admin/Downloads/10.1109/TSMC.2020.3048892
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%29.+Recent+machine+learning+advancements+in+sensor-based+mobility+analysis%3A+Deep+learning+for+Parkinson%27s+disease+assessment&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%29.+Recent+machine+learning+advancements+in+sensor-based+mobility+analysis%3A+Deep+learning+for+Parkinson%27s+disease+assessment&btnG=
file:///C:/Users/Admin/Downloads/10.1109/EMBC.2016.7590787
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Deep+learning+identifies+digital+biomarkers+for+self-reported+Parkinson%27s+disease&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Deep+learning+identifies+digital+biomarkers+for+self-reported+Parkinson%27s+disease&btnG=
https://doi.org/10.1016/j.patter.2020.100042
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Visual+representation+of+online+handwriting+time+series+for+deep+learning+Parkinson%27s+disease+detection&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Visual+representation+of+online+handwriting+time+series+for+deep+learning+Parkinson%27s+disease+detection&btnG=
file:///C:/Users/Admin/Downloads/10.1109/ICDARW.2019.50111
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%29.+A+deep+learning+framework+for+the+remote+detection+of+Parkinson%E2%80%99s+disease+using+smart-phone+sensor+data&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%29.+A+deep+learning+framework+for+the+remote+detection+of+Parkinson%E2%80%99s+disease+using+smart-phone+sensor+data&btnG=
file:///C:/Users/Admin/Downloads/10.1109/EMBC.2018.8512972
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Deep+learning+approach+to+Parkinson%E2%80%99s+disease+detection+using+voice+recordings+and+convolutional+neural+network+dedicated+to+image+classification.+&btnG=
file:///C:/Users/Admin/Downloads/10.1109/EMBC.2019.8856972


International Journal of Case Studies in Business, IT, and Education 

(IJCSBE), ISSN: 2581-6942, Vol. 6, No. 1, June 2022 
SRINIVAS 

PUBLICATION 

Vijay Raj B. V., et al, (2022); www.srinivaspublication.com PAGE 545 

 

 

[25] Ding, C., & Peng, H., (2005). Minimum redundancy feature selection from microarray gene 

expression data. Journal of bioinformatics and computational biology, 3(02), 185-205. Google 

Scholar                Cross Ref 

[26] Mounika, P., & Rao, S. G. (2021). Machine Learning and Deep Learning Models for Diagnosis of 

Parkinson’s Disease: A Performance Analysis.  Fifth International Conference on I-SMAC (IoT in 

Social, Mobile, Analytics and Cloud) (I-SMAC), pp. 381-388.  Google Scholar Cross Ref 

[27] Shamrat, F. J. M., Asaduzzaman, M., Rahman, A. S., Tusher, R. T. H., & Tasnim, Z. (2019). A 

comparative analysis of parkinson disease prediction using machine learning approaches. 

International Journal of Scientific & Technology Research, 8(11), 2576-2580.  Google Scholar 

[28] Raizada, S., Verma, Y., Mala, S., Shankar, A., & Thakur, S. (2021) Organ Risk Prediction for 

Parkinson’s Disease using Deep Learning Techniques.  11th International Conference on Cloud 

computing, Data Science & Engineering (Confluence) , pp. 978-983.  Google Scholar

 Cross Ref 

[29] Kumar, N. S., Selvi, M. S., & Gayathri, D., (2021). A Multiple Feature Selection based Parkinson’s 

Disease Diagnostic System Using Deep Learning Neural Network Classifier. Neuro Quant 

ology, 19(7), 209-220.  Google Scholar Cross Ref 

[30] Huseyn, E. (2018). Z-Number Based Diagnostics of Parkinson’s Diseases. International 

Conference on Theory and Applications of Fuzzy Systems and Soft Computing, pp. 945-950.  

Google Scholar                   Cross Ref 

[31] Fernández-García, S., Dumitrache, C. G., & González-López, J. A. (2021). Acoustic analysis of 

the voice in patients with Parkinson's disease and hypokinetic dysarthria. Revista de Logopedia, 

Foniatría y Audiología, 41(3), 142-150. Google Scholar         Cross Ref 

[32] Li, B., Yao, Z., Wang, J., Wang, S., Yang, X., & Sun, Y. (2020). Improved deep learning technique 

to detect freezing of gait in Parkinson’s disease based on wearable sensors. Electronics, 9(11), 1-

20.  Google Scholar Cross Ref 

[33] Sahu, L., Sharma, R., Sahu, I., Das, M., Sahu, B., & Kumar, R. (2022). Efficient detection of 

Parkinson's disease using deep learning techniques over medical data. Expert Systems, 39(3), 1-15. 

Google Scholar Cross Ref 

[34] Bhan, A., Kapoor, S., Gulati, M., & Goyal, A., (2021). Early Diagnosis of Parkinson’s Disease in 

brain MRI using Deep Learning Algorithm. Third International Conference on Intelligent 

Communication Technologies and Virtual Mobile Networks (ICICV), pp. 1467-1470.  Google 

Scholar Cross Ref 

[35] Khare, S. K., Bajaj, V., & Acharya, U. R. (2021). Detection of Parkinson’s disease using automated 

tunable Q wavelet transform technique with EEG signals. Biocybernetics and Biomedical 

Engineering, 41(2), 679-689.  Google Scholar Cross Ref 

[36] Warjurkar, S., & Ridhorkar, S. (2021). A Study on Brain Tumor and Parkinson’s  Disease 

Diagnosis and Detection using Deep Learning.  International Conference on Integrated Intelligent 

Computing Communication & Security, pp. 356-364.  Google Scholar 

[37] Xu, J., & Zhang, M., (2019). Use of magnetic resonance imaging and artificial intelligence in 

studies of diagnosis of Parkinson’s disease. ACS chemical neuroscience, 10(6), 2658-2667. Google 

Scholar                 Cross Ref 

[38] Koga, S., Ikeda, A., & Dickson, D. W. (2022). Deep learning‐based model for diagnosing 

Alzheimer's disease and tauopathies. Neuropathology and Applied Neurobiology, 48(1), 1-12. 

Google Scholar 

[39] Armstrong, R. A. (2012). On the classification of neurodegenerative disorders: discrete entities, 

overlap or continuum?. Folia neuropathologica, 50(3), 201-218.  Google Scholar Cross Ref 

http://www.srinivaspublication.com/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Minimum+redundancy+feature+selection+from+microarray+gene+expression+data&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Minimum+redundancy+feature+selection+from+microarray+gene+expression+data&btnG=
https://doi.org/10.1142/S0219720005001004
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Machine+Learning+and+Deep+Learning+Models+for+Diagnosis+of+Parkinson%27s+Disease%3A+A+Performance+Analysis&btnG=
file:///C:/Users/Admin/Downloads/10.1109/I-SMAC52330.2021.9640632
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+comparative+analysis+of+parkinson+disease+prediction+using+machine+learning+approaches&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Organ+Risk+Prediction+for+Parkinson%E2%80%99s+Disease+using+Deep+Learning+Techniques&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Organ+Risk+Prediction+for+Parkinson%E2%80%99s+Disease+using+Deep+Learning+Techniques&btnG=
file:///C:/Users/Admin/Downloads/10.1109/Confluence51648.2021.9377174
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%29.+A+Multiple+Feature+Selection+based+Parkinson%E2%80%99s+Disease+Diagnostic+System+Using+Deep+Learning+Neural+Network+Classifier&btnG=
file:///C:/Users/Admin/Downloads/10.14704/nq.2021.19.7.NQ21104
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Z-Number+Based+Diagnostics+of+Parkinson%E2%80%99s+Diseases&btnG=
file:///C:/Users/Admin/Downloads/10.1007/978-3-030-04164-9_125
https://www.sciencedirect.com/science/article/abs/pii/S0214460320300590
https://doi.org/10.1016/j.rlfa.2020.04.002
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Improved+deep+learning+technique+to+detect+freezing+of+gait+in+Parkinson%E2%80%99s+disease+based+on+wearable+sensors&btnG=
https://doi.org/10.3390/electronics9111919
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Efficient+detection+of+Parkinson%27s+disease+using+deep+learning+techniques+over+medical+data&btnG=
https://doi.org/10.1111/exsy.12787
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Early+Diagnosis+of+Parkinson%E2%80%99s+Disease+in+brain+MRI+using+Deep+Learning+Algorithm&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Early+Diagnosis+of+Parkinson%E2%80%99s+Disease+in+brain+MRI+using+Deep+Learning+Algorithm&btnG=
file:///C:/Users/Admin/Downloads/10.1109/ICICV50876.2021.9388571
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=An+LSTM+based+Deep+learning+model+for+voice-based+detection+of+Parkinson%E2%80%99s+disease&btnG=
https://doi.org/10.1016/j.bbe.2021.04.008
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+Study+on+Brain+Tumor+and+Parkinson%E2%80%99s+Disease+Diagnosis+and+Detection+using+Deep+Learning.+&btnG=
https://doi.org/10.1021/acschemneuro.9b00207
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Deep+learning%E2%80%90based+model+for+diagnosing+Alzheimer%27s+disease+and+tauopathies&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=On+the%27classification%27of+neurodegenerative+disorders%3A+discrete+entities%2C+overlap+or+continuum&btnG=
https://doi.org/10.5114/fn.2012.30521


International Journal of Case Studies in Business, IT, and Education 

(IJCSBE), ISSN: 2581-6942, Vol. 6, No. 1, June 2022 
SRINIVAS 

PUBLICATION 

Vijay Raj B. V., et al, (2022); www.srinivaspublication.com PAGE 546 

 

 

[40] Sivaranjini, S., & Sujatha, C. M. (2020). Deep learning based diagnosis of Parkinson’s disease 

using convolutional neural network. Multimedia tools and applications, 79(21), 15467-15479. 

Google Scholar 

 [41] Lee, J. G., Jun, S., Cho, Y. W., Lee, H., Kim, G. B., Seo, J. B., & Kim, N., (2017). Deep learning 

in medical imaging: general overview. Korean journal of radiology, 18(4), 570-584.  Google 

Scholar  Cross Ref 

[42] Lundervold, A. S., & Lundervold, A. (2019). An overview of deep learning in medical imaging 

focusing on MRI. Zeitschriftfür Medizinische Physik, 29(2), 102-127. Google Scholar

 Cross Ref  

[43] Hinton, G. E., Osindero, S., & Teh, Y. W. (2006). A fast learning algorithm for deep belief 

nets. Neural computation, 18(7), 1527-1554.  Google Scholar Cross Ref 

[44] Peng, P., Zhao, X., Pan, X., & Ye, W. (2018). Gas classification using deep convolutional neural 

networks. Sensors, 18(1), 157-168. Google Scholar Cross Ref 

[45] Farhan, W., Wang, Z., Huang, Y., Wang, S., Wang, F., & Jiang, X.,(2016). A predictive model for 

medical events based on contextual embedding of temporal sequences. JMIR medical 

informatics, 4(4), 59-77. Google Scholar Cross Ref 

[46]. Rumelhart, D. E., Hinton, G. E., & Williams, R. J. (1986). Learning representations by back-

propagating errors. nature, 323(6088), 533-536. Google Scholar  Cross Ref 

[47] Miotto, R., Wang, F., Wang, S., Jiang, X., & Dudley, J. T. (2018). Deep learning for healthcare: 

review, opportunities and challenges. Briefings in bioinformatics, 19(6), 1236-1246.  Google 

Scholar Cross Ref 

[48] Rengasamy, D., Jafari, M., Rothwell, B., Chen, X., & Figueredo, G. P. (2020). Deep learning with 

dynamically weighted loss function for sensor-based prognostics and health management. Sensors, 

20(3), 723-744. Google Scholar Cross Ref 

[49] Zhai, J., Zhang, S., Chen, J., & He, Q. (2018). Autoencoder and its various variants. In 2018 IEEE 

International Conference on Systems, Man, and Cybernetics (SMC), pp. 415-419. Google 

Scholar       Cross Ref 

[50] Chirag Goyal (2021). Image Denoising using Auto Encoders -A Beginner’s Guide to Deep 

Learning Project. https://www.analyticsvidhya.com/blog/2021/07/image-denoising-using-

autoencoders-a-beginners-guide-to-deep-learning-project/  Accessed on 25-10-2021. 

[51] Srivignesh (2021). Anomaly Detection using Autoencoders – A Walk-Through in 

Python.https://www.analyticsvidhya.com/blog/2021/05/anomaly-detection-using-autoencoders-a-

walk-through-in-python/ Accessed on 25-10-2021. 

[52] Zhang, J., & Zulkernine, M. (2006). Anomaly based network intrusion detection with unsupervised 

outlier detection.  IEEE International Conference on Communications, pp. 2388-2393. Google 

Scholar              Cross Ref 

[53] Albawi, S., Mohammed, T. A., & Al-Zawi, S. (2017). Understanding of a convolutional neural 

network.  International Conference on Engineering and Technology (ICET), pp. 1-6. Google 

Scholar                         Cross Ref  

[54] Pang, Y., Sun, M., Jiang, X., & Li, X. (2017). Convolution in convolution for network in 

network.  Transactions on neural networks and learning systems, 29(5), 1587-1597. Google 

Scholar                       Cross Ref 

[55] Phung, V. H., & Rhee, E. J. (2019). A high-accuracy model average ensemble of convolutional 

neural networks for classification of cloud image patches on small datasets. Applied 

Sciences, 9(21), 1-16. Google Scholar Cross Ref 

http://www.srinivaspublication.com/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Deep+learning+based+diagnosis+of+Parkinson%27s+disease+using+convolutional+neural+network&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Deep+learning+in+medical+imaging%3A+general+overview&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Deep+learning+in+medical+imaging%3A+general+overview&btnG=
https://doi.org/10.3348/kjr.2017.18.4.570
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=An+overview+of+deep+learning+in+medical+imaging+focusing+on+MRI&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=An+overview+of+deep+learning+in+medical+imaging+focusing+on+MRI&btnG=
https://doi.org/10.1016/j.zemedi.2018.11.002
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+fast+learning+algorithm+for+deep+belief+nets.+Neural+computation&btnG=
https://doi.org/10.1162/neco.2006.18.7.1527
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gas+Classification+Using+Deep+Convolutional+Neural+Networks+&btnG=
https://doi.org/10.3390/s18010157
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+predictive+model+for+medical+events+based+on+contextual+embedding+of+temporal+sequences&btnG=
file:///C:/Users/Admin/Downloads/10.2196/medinform.5977
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%29.+Learning+representations+by+back-propagating+errors&btnG=
https://www.nature.com/articles/323533a0
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Deep+learning+for+healthcare%3A+review%2C+opportunities+and+challenges&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Deep+learning+for+healthcare%3A+review%2C+opportunities+and+challenges&btnG=
https://doi.org/10.1093/bib/bbx044
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Deep+learning+with+dynamically+weighted+loss+function+for+sensor-based+prognostics+and+health+management&btnG=
https://doi.org/10.3390/s20030723
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+review+on+the+application+of+deep+learning+in+system+health+managemen&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+review+on+the+application+of+deep+learning+in+system+health+managemen&btnG=
https://doi.org/10.1016/j.ymssp.2017.11.024
https://www.analyticsvidhya.com/blog/2021/07/image-denoising-using-autoencoders-a-beginners-guide-to-deep-learning-project/
https://www.analyticsvidhya.com/blog/2021/07/image-denoising-using-autoencoders-a-beginners-guide-to-deep-learning-project/
https://www.analyticsvidhya.com/blog/2021/05/anomaly-detection-using-autoencoders-a-walk-through-in-python/
https://www.analyticsvidhya.com/blog/2021/05/anomaly-detection-using-autoencoders-a-walk-through-in-python/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Anomaly+based+network+intrusion+detection+with+unsupervised+outlier+detection.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Anomaly+based+network+intrusion+detection+with+unsupervised+outlier+detection.+&btnG=
file:///C:/Users/Admin/Downloads/10.1109/ICC.2006.255127
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Understanding+of+a+convolutional+neural+network.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Understanding+of+a+convolutional+neural+network.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Convolution+in+convolution+for+network+in+network.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Convolution+in+convolution+for+network+in+network.&btnG=
file:///C:/Users/Admin/Downloads/10.1109/TNNLS.2017.2676130
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+high-accuracy+model+average+ensemble+of+convolutional+neural+networks+for+classification+of+cloud+image+patches+on+small+datasets&btnG=
https://doi.org/10.3390/app9214500


International Journal of Case Studies in Business, IT, and Education 

(IJCSBE), ISSN: 2581-6942, Vol. 6, No. 1, June 2022 
SRINIVAS 

PUBLICATION 

Vijay Raj B. V., et al, (2022); www.srinivaspublication.com PAGE 547 

 

 

[56]Hoffman, J., Pathak, D., Tzeng, E., Long, J., Guadarrama, S., Darrell, T., & Saenko, K. (2016). 

Large scale visual recognition through adaptation using joint representation and multiple instance 

learning. The Journal of Machine Learning Research, 17(1), 4954-4984. Google Scholar 

[57] Gurcharan, M. K. (2020). Basic CNN Architecture: Explaining 5 Layers of Convolutional Neural 

Network. https://www.upgrad.com/blog/basic-cnn-architecture/ Accessed on 12-10-2021. 

[58] Yamashita, R., Nishio, M., Do, R. K. G., & Togashi, K. (2018). Convolutional neural networks: an 

overview and application in radiology. Insights into imaging, 9(4), 611-629.  Google Scholar 

[59] Lakshmi Panneerselvam (2021). Activation Functions and their Derivatives – A Quick & Complete 

Guide.https://www.analyticsvidhya.com/blog/2021/04/activation-functions-and-their-derivatives-

a-quick-complete-guide/ Accessed on 12-10-2021. 

[60] IBM Cloud Education (2020). Reccurrent Neural Networks. 

https://www.ibm.com/cloud/learn/recurrent-neural-networks Accessed on 22-oct-2021.  

[61] Karpathy, A., & Fei-Fei, L. (2015). Deep visual-semantic alignments for generating image 

descriptions. In Proceedings of the IEEE conference on computer vision and pattern 

recognition,pp.3128-3137.   Google Scholar Cross Ref 

[62] Analytics Indiamag (2018). Overview of Recurrent Neural Networks and Their Applications. 

https://analyticsindiamag.com/overview-of-recurrent-neural-networks-and-their-applications/ 

Accessed on 25-oct-2021. 

[63] Shipra Saxena.,(2021).Introduction to Long Short-Term Memory (LSTM). 

https://www.analyticsvidhya.com/blog/2021/03/introduction-to-long-short-term-memory-lstm/ 

Accessed on 25-nov2021. 

[64] Wang, W., Lee, J., Harrou, F., & Sun, Y., (2020). Early detection of Parkinson’s disease using 

deep learning and machine learning. IEEE Access, 147635-147646.  Google Scholar 

 Cross Ref 

[65] Emerit, J., Edeas, M., & Bricaire, F. (2004). Neurodegenerative diseases and oxidative 

stress. Biomedicine & pharmacotherapy, 58(1), 39-46. Google Scholar  Cross Ref 

[66] National Institute of Cancer (2019). Neurodegenerative Disease. 

https://www.cancer.gov/publications/dictionaries/cancer-terms/def/neurodegenerative-disorder  

Accessed on 12-Nov-2021. 

[67] Breijyeh, Z., & Karaman, R. (2020). Comprehensive review on Alzheimer’s disease: Causes and 

treatment. Molecules, 25(24), 57-89. Google Scholar Cross Ref 

[68] Alzheimer’s Disease and Healthy Aging (2020). Alzheimer's Disease and Related Dementias. 

https://www.cdc.gov/aging/aginginfo/alzheimers.htm#AlzheimersDisease. Accessed on 13-nov-

2021. 

[69] Drug Waztch (2020). Alzheimer's Disease’s. https://www.drugwatch.com/health/alzheimers-

disease/ Accessed on 26-Nov-2021 

[70]Alzheimer’s Society (2020). Risk factors : Who age Alzheimer’s disease ? 

https://www.alzheimers.org.uk/about-dementia/types-dementia/who-gets-alzheimers-

disease#content-start Accessed on 13-Nov-2021. 

[71] Nussbaum, R. L., & Ellis, C. E., (2003). Alzheimer's disease and Parkinson's disease. New England 

journal of medicine, 348(14), 1356-1364. Google Scholar           Cross Ref  

[72] Davie, C. A. (2008). A review of Parkinson's disease. British medical bulletin, 86(1), 109-127. 

Google Scholar Cross Ref 

[73] BBC News (2019). Early brain 'signs of Parkinson's' found. https://www.bbc.com/news/health-

48691633 Accessed on 18-Nov-2021. 

http://www.srinivaspublication.com/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Large+scale+visual+recognition+through+adaptation+using+joint+representation+and+multiple+instance+learning&btnG=
https://www.upgrad.com/blog/author/gurucharan/
https://www.upgrad.com/blog/basic-cnn-architecture/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Convolutional+neural+networks%3A+an+overview+and+application+in+radiology&btnG=
https://www.analyticsvidhya.com/blog/author/lakshmi225/
https://www.analyticsvidhya.com/blog/2021/04/activation-functions-and-their-derivatives-a-quick-complete-guide/
https://www.analyticsvidhya.com/blog/2021/04/activation-functions-and-their-derivatives-a-quick-complete-guide/
https://www.ibm.com/cloud/learn/recurrent-neural-networks%20%20Accessed%20on%2022-oct-2021
https://www.cv-foundation.org/openaccess/content_cvpr_2015/html/Karpathy_Deep_Visual-Semantic_Alignments_2015_CVPR_paper.html
file:///C:/Users/Admin/AppData/Roaming/Microsoft/Word/10.1109/TPAMI.2016.2598339
https://analyticsindiamag.com/overview-of-recurrent-neural-networks-and-their-applications/
https://www.analyticsvidhya.com/blog/author/shipra_saxena/
https://www.analyticsvidhya.com/blog/2021/03/introduction-to-long-short-term-memory-lstm/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%29.+Early+detection+of+Parkinson%E2%80%99s+disease+using+deep+learning+and+machine+learning&btnG=
file:///C:/Users/Admin/Downloads/10.1109/ACCESS.2020.3016062
https://www.sciencedirect.com/science/article/abs/pii/S0753332203001914
https://doi.org/10.1016/j.biopha.2003.11.004
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/neurodegenerative-disorder
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comprehensive+review+on+Alzheimer%E2%80%99s+disease%3A+Causes+and+treatment&btnG=
https://doi.org/10.3390/molecules25245789
https://www.cdc.gov/aging/aginginfo/alzheimers.htm#AlzheimersDisease
https://www.drugwatch.com/health/alzheimers-disease/
https://www.drugwatch.com/health/alzheimers-disease/
https://www.alzheimers.org.uk/about-dementia/types-dementia/who-gets-alzheimers-disease#content-start
https://www.alzheimers.org.uk/about-dementia/types-dementia/who-gets-alzheimers-disease#content-start
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Alzheimer%27s+disease+and+Parkinson%27s+disease&btnG=
file:///C:/Users/Admin/Downloads/10.1056/NEJM2003ra020003
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+A+review+of+Parkinson%27s+disease&btnG=
file:///C:/Users/Admin/Downloads/10.1093/bmb/ldn013
https://www.bbc.com/news/health-48691633%20Accessed%20on%2018-Nov-2021
https://www.bbc.com/news/health-48691633%20Accessed%20on%2018-Nov-2021


International Journal of Case Studies in Business, IT, and Education 

(IJCSBE), ISSN: 2581-6942, Vol. 6, No. 1, June 2022 
SRINIVAS 

PUBLICATION 

Vijay Raj B. V., et al, (2022); www.srinivaspublication.com PAGE 548 

 

 

[74]Louise Morales-Brown (2021). What is the connection between dopamine and Parkinson's disease? 

https://www.medicalnewstoday.com/articles/dopamine-parkinsons Accessed on 19-Nov-2021.  

[75] Tolosa, E., Garrido, A., Scholz, S. W., & Poewe, W., (2021). Challenges in the diagnosis of 

Parkinson's disease. The Lancet Neurology, 20(5), 385-397. Google scholar Cross Ref 

[76] Marras, C., Beck, J. C., Bower, J. H., Roberts, E., Ritz, B., Ross, G. W., ... & Tanner, C. M. (2018). 

Prevalence of Parkinson’s disease across North America. NPJ Parkinson's disease, 4(1), 1-7. 

Google scholar 

[77] Vaillancourt, D. E., Slifkin, A. B., & Newell, K. M. (2001). Regularity of force tremor in 

Parkinson's disease. Clinical Neurophysiology, 112(9), 1594-1603. Google scholar Cross Ref 

[78] Stocchi, F., Antonini, A., Barone, P., Tinazzi, M., Zappia, M., Onofrj, M., & DEEP Study Group 

(2014). Early DEtection of wEaring off in Parkinson disease: the DEEP study. Parkinsonism & 

Related Disorders, 20(2), 204-211. Google scholar Cross Ref 

[79] Angel, R. W., Alston, W., & Higgins, J. R., (1970). Control of movement in Parkinson's disease. 

Brain, 93(1), 1-14. Google scholar Cross Ref 

[80] Editorial Team (2017). Symptoms – Rigidity. https://parkinsonsdisease.net/symptoms/rigidity 

Accessed on 14- Jan -2022. 

[81] Parkinson’s News Today., (2021). Akinesia. https://parkinsonsnewstoday.com/parkinsons-

disease-symptoms/motor/akinesia/ Accessed on 16-Jan-2022. 

[82] Hallett, M., (1990). Clinical neurophysiology of akinesia. Revue neurologique, 146(10), 585-590. 

Google scholar 

[83] Viseux, F. J., Delval, A., Defebvre, L., & Simoneau, M. (2020). Postural instability in Parkinson’s 

disease: Review and bottom-up rehabilitative approaches. Neurophysiologie Clinique, 50(6), 479-

487. Google scholar Cross Ref 

[84]Bonnet, C. T., Delval, A., Singh, T., & Defebvre, L. (2021). Parkinson's disease‐related changes in 

the behavioural synergy between eye movements and postural movements. European Journal of 

Neuroscience, 54(3), 5161-5172. Google scholar       Cross Ref 

[85] Parkinson’s Foundation (2020).Stooped Posture.https://www.parkinson.org/Understanding-

Parkinsons/Symptoms/Movement-Symptoms/Stooped-Posture . Accessed on 01-Feb-2022. 

[86] Al-Radaideh, A. M., & Rababah, E. M. (2016). The role of magnetic resonance imaging in the 

diagnosis of Parkinson's disease: a review. Clinical imaging, 40(5), 987-996. Google 

scholarCross Ref 

[88] Brooks, D. J. (2010). Imaging approaches to Parkinson disease. Journal of Nuclear Medicine, 

51(4), 596-609. Google scholar Cross Ref  

[89] Sawle, G. V. (1993). The detection of preclinical Parkinson's disease: what is the role of positron 

emission tomography?. Movement disorders: official journal of the Movement Disorder Society, 

8(3), 271-277. Google scholar Cross Ref 

[90] Loane, C., & Politis, M. (2011). Positron emission tomography neuroimaging in Parkinson's 

disease. American journal of translational research, 3(4), 323-341. Google scholar 

[91] Tai, Y. F., & Piccini, P. (2004). Applications of positron emission tomography (PET) in neurology. 

Journal of Neurology, Neurosurgery & Psychiatry, 75(5), 669-676. Google Scholar

 Cross Ref 

[92] Kumar, S., Rajshekher, G., & Prabhakar, S., (2005). Positron emission tomography in neurological 

diseases. Neurology India, 53(2), 149-155. Google scholar Cross Re 

[93] Barbuti, P. A., Barker, R. A., Brundin, P., Przedborski, S., Papa, S. M., Kalia, L. V., ... & MDS 

Scientific Issues Committee (2021). Recent Advances in the Development of Stem‐Cell‐Derived 

http://www.srinivaspublication.com/
https://www.medicalnewstoday.com/authors/louise-morales-brown
https://www.medicalnewstoday.com/articles/dopamine-parkinsons%20Accessed%20on%2019-Nov-2021
https://www.sciencedirect.com/science/article/abs/pii/S1474442221000302
https://doi.org/10.1016/S1474-4422(21)00030-2
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&as_ylo=2018&q=Prevalence+of+Parkinson%27s+disease+across+North+America&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&as_ylo=2018&q=The+burden+of+Parkinson%27s+disease%3A+a+worldwide+perspective&btnG=
https://doi.org/10.1016/S1474-4422(18)30355-7
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Early+DEtection+of+wEaring+off+in+Parkinson+disease%3A+the+DEEP+study&btnG=
https://doi.org/10.1016/j.parkreldis.2013.10.027
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Control+of+movement+in+Parkinson%27s+disease&btnG=
https://doi.org/10.1016/S1474-4422(18)30355-7
https://parkinsonsdisease.net/symptoms/rigidity
https://parkinsonsnewstoday.com/parkinsons-disease-symptoms/motor/akinesia/
https://parkinsonsnewstoday.com/parkinsons-disease-symptoms/motor/akinesia/
https://europepmc.org/article/med/2263821
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Postural+instability+in+Parkinson%E2%80%99s+disease%3A+Review+and+bottom-up+rehabilitative+approaches&btnG=
https://doi.org/10.1016/j.neucli.2020.10.013
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&as_ylo=2021&q=Parkinson%27s+disease%E2%80%90related+changes+in+the+behavioural+synergy+between+eye+movements+and+postural+movements&btnG=
https://doi.org/10.1111/ejn.15351
https://www.parkinson.org/Understanding-Parkinsons/Symptoms/Movement-Symptoms/Stooped-Posture%20.%20Accessed%20on%2001-Feb-2022
https://www.parkinson.org/Understanding-Parkinsons/Symptoms/Movement-Symptoms/Stooped-Posture%20.%20Accessed%20on%2001-Feb-2022
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+role+of+magnetic+resonance+imaging+in+the+diagnosis+of+Parkinson%27s+disease%3A+a+review&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+role+of+magnetic+resonance+imaging+in+the+diagnosis+of+Parkinson%27s+disease%3A+a+review&btnG=
https://doi.org/10.1016/j.clinimag.2016.05.006
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Imaging+approaches+to+Parkinson+disease&btnG=
https://doi.org/10.2967/jnumed.108.059998
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+detection+of+preclinical+Parkinson%27s+disease%3A+what+is+the+role+of+positron+emission+tomography%3F.+&btnG=
https://doi.org/10.1002/mds.870080304
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Positron+emission+tomography+neuroimaging+in+Parkinson%27s+disease.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Applications+of+positron+emission+tomography+%28PET%29+in+neurology.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Applications+of+positron+emission+tomography+%28PET%29+in+neurology.&btnG=
http://dx.doi.org/10.1136/jnnp.2003.028175
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Positron+emission+tomography+in+neurological+diseases.+&btnG=
file:///C:/Users/Admin/Downloads/10.4103/0028-3886.16395


International Journal of Case Studies in Business, IT, and Education 

(IJCSBE), ISSN: 2581-6942, Vol. 6, No. 1, June 2022 
SRINIVAS 

PUBLICATION 

Vijay Raj B. V., et al, (2022); www.srinivaspublication.com PAGE 549 

 

 

Dopaminergic Neuronal Transplant Therapies for Parkinson's Disease. Movement Disorders, 

36(8), 1772-1780. Google scholar  Cross Ref 

[94] Harvard Health (2014). Patient Basics: Positron Emission Tomography (PET Scan). 

https://www.2minutemedicine.com/patient-basics-positron-emission-tomography-pet-scan/  

Accessed on 25-Mar-2022. 

[95] Brück, A., Portin, R., Lindell, A., Laihinen, A., Bergman, J., Haaparanta, M., ... & Rinne, J. O. 

(2001). Positron emission tomography shows that impaired frontal lobe functioning in Parkinson’s 

disease is related to dopaminergic hypofunction in the caudate nucleus. Neuroscience letters, 

311(2), 81-84.  Google scholar Cross Ref 

[96] Aithal, P. S., & Aithal, S. (2018). Factor & Elemental Analysis of Nanotechnology as Green 

Technology using ABCD Framework. International Journal of Management, Technology, and 

Social Sciences (IJMTS), 3(2), 57-72. Google Scholar Cross Ref 

[97] Aithal, P.  S., Shailashree, V. T.  &  Kumar,  P.  M. (2015).  A new ABCD technique to analyze 

business models & concepts. International Journal of Management, IT and Engineering, 5(4), 409-

423. Google Scholar  Cross Ref 

[98] Aithal, P. S. (2017). ABCD Analysis as Research Methodology in Company Case Studies. 

International Journal of Management, Technology, and Social Sciences (IJMTS), 2(2), 40-54. 

Google Scholar Cross Ref 

[99] Mayo Clinic (2022). PET scan of the heart. https://www.mayoclinic.org/tests-procedures/pet-

scan/multimedia/pet-scan-of-the-heart/img-20005899 Accessed on 25-mar-2022. 

[100] Pagano, G., Niccolini, F., & Politis, M. (2016). Imaging in Parkinson’s disease. Clinical 

Medicine, 16(4), 371-375.  Google scholar Cross Ref 

 

****** 

 

http://www.srinivaspublication.com/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&as_ylo=2021&q=Recent+Advances+in+the+Development+of+Stem%E2%80%90Cell%E2%80%90Derived+Dopaminergic+Neuronal+Transplant+Therapies+for+Parkinson%27s+Disease&btnG=
https://doi.org/10.1002/mds.28628
https://www.2minutemedicine.com/patient-basics-positron-emission-tomography-pet-scan/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Positron+emission+tomography+shows+that+impaired+frontal+lobe+functioning+in+Parkinson%E2%80%99s+disease+is+related+to+dopaminergic+hypofunction+in+the+caudate+nucleus&btnG=
https://doi.org/10.1016/S0304-3940(01)02124-3
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%29.+Factor+%26+Elemental+Analysis+of+Nanotechnology+as+GreenTechnology+using++ABCD++Framework&btnG=
https://doi.org/10.1016/S1474-4422(18)30355-7
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%29.++A++new++ABCD++technique++to++analyze++business+models+%26+concepts.&btnG=
https://doi.org/10.1016/S1474-4422(18)30355-7
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=ABCD+Analysis+as+Research+Methodology+in+Company+Case+Studies&btnG=
https://doi.org/10.1016/S1474-4422(18)30355-7
https://www.mayoclinic.org/tests-procedures/pet-scan/multimedia/pet-scan-of-the-heart/img-20005899
https://www.mayoclinic.org/tests-procedures/pet-scan/multimedia/pet-scan-of-the-heart/img-20005899
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=imaging+in+Parkinson%E2%80%99s+disease&btnG=
file:///C:/Users/Admin/Downloads/10.7861/clinmedicine.16-4-371

