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Abstract : Early diagnosis of Alzheimer’s is very important in order to enhance the lifestyle of the patients. Due to recent
advancements in mobile technology and software applications, various assistive toolkits are developed but a majority of them
fails to handle complex data and sometimes gives inaccurate results. At present various studies are being done but a lots is yet to
be discovered. This paper presents an assistive technology for Alzheimer’s patients. We have developed an Android application
which can be used by patients, their relatives and friends to improve the lifestyle of the patients suffering from Alzheimer’s.
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l. INTRODUCTION

Machine Learning (ML) techniques are used in various fields nowadays and one major field is computer diagnosis [1]. The
percentage of population suffering from Alzheimer's disease (AD) and other dementia-related disorders is believed to escalate, and
care costs are very high, making it unaffordable for a significant portion of the population [2]. AD is a major neuro-degenerative
disease and it is expected that approximately 16 million people are likely to be affected by 2050 [3]. Recent advances in the
healthcare sector have made a huge contribution to raising human living standards [4]. Humans' inactive lifestyle, on the other
hand, has resulted in a variety of phycological disorders, such as Alzheimer's disease, which affects cognitive functions [4]. Since
there is currently no standard procedure for detecting Alzheimer's disease early, diagnosis is only supported by computational
diagnosis of the condition based on the Magnetic Resonance Image (MRI) scans of the brain [5]. If the number of cases of
Alzheimer's disease rises every day, doctors and physicians are looking for new and effective ways to address the problem [6].
Recent research has shown that video games involving brain memory and problem solving can help patients relax their brains and
reduce Dementia symptoms [6]. In a recent study, it was found that the integration of conventional treatment methodologies with
computer assisted technologies, can improve the condition of the Alzheimer’s patients [7]. Nowadays, new software developers are
trying to develop more user friendly applications, focusing on the people belonging to the older age groups suffering from
Alzheimer’s which can help the doctors in offering better treatment to the patients [6]. However, despite of the advancements in
mobile and software technology, challenges still persists [6-7]. This challenge indicates that there is a strong need of developing
novel assistive techniques for Alzheimer’s.
The paper contributes the following:

o ldentification of challenges in existing software applications/assistive tools for diagnosing Alzheimer’s and how the

challenges are resolved through the model/application suggested in this paper.

o Development of Smartphone based application for assisting Alzheimer patients.
The rest of the article is laid out as follows: The second section provides an outline of the relevant research. Section 3 explains the
significance of the work. Section 4 contains the methodology. Section 5 brings the article to a conclusion.

Il. LITERATURE STUDIED

Both mortality rate and aging-related disorders such as Alzheimer's disease are on the rise worldwide, impacting patient quality
of life [8]. Various trials have been conducted in order to diagnose and track Alzheimer's patients remotely. The authors of [9]
proposed a multimodal and multiplexed analytical method for in-vitro and in-vivo diagnosis using indirect biomarkers imaging in
the brain with different biofluids to generate characteristic signatures for discriminating between stable and Alzheimer's patients. In
[10] the authors have designed a system for monitoring and recording the location, heart rate and spatial position of Alzheimer’s
patients. This system will help the patients in self-administration of the drugs and allowing their relatives to monitor them
continuously. The authors of [11] created a smartphone application that can monitor patients' movements using GPS and include
reminders about medications, food, and everyday routines, as well as a quiz to improve patients' cognitive functioning. The
synthesis of peptidomimetics used for Alzheimer's drug development targeting beta-secretase inhibitors and amyloid-beta
aggregation inhibitors was identified in [12]. For this, solid-phase peptide synthesis (SPPS) was used with natural amino acids and
other amines.

In [13] the authors have suggested a new technique for classifying the Magnetic Resonance (MR) Images for Alzheimer’s by
only using the hippocampal asymmetrical attributes. The results found from this study was found consistent with other statistical
assessments. In [14] the authors have examined the impact of the COVID-19 pandemic on individuals suffering from Alzheimer’s.
The authors have discussed and suggested the mitigation strategies for the risk of COVID 19 and its associated mortality of
Alzheimer’s patients. . The authors of [15] used a new brain imaging method focused on 3D convolutional neural networks (CNN)
to analyze brain MR images from the Alzheimer's disease neuroimaging initiative (ADNI) database for early Alzheimer's diagnosis.
The authors of [16] proposed using a tightly linked CNN based focus mechanism which can learn the multi-level features of the
brain MR scans for Alzheimer's detection. The authors of [17] created a layer-wise transfer learning model for classifying
Alzheimer’s from MR images. In [18] the authors have developed a facial recognition application capable of diagnosing
Alzheimer’s. Here the Bayesian Network was used to make the early prediction and diagnosis of patients before the onset of
disease. A novel interactive screening method named Dementia Test, covering cognitive functioning was suggested in [19]. This
approach automates and secures the use of traditional screening approaches such as 6-CIT and SCIDS [19] to improve diagnosis.
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Upon analysis of the available literature, we have found that existing detection techniques dealing with pre-diagnosis of
Alzheimer’s are not comprehensive and don’t measure various cognitive functioning domains [19]. A more realistic method is still
needed to be developed that includes the cognitive functioning of Alzheimer’s. In this paper new approach is suggested resolving
the challenges faced by the existing studies.

I11. SIGNIFICANCE OF WORK

The conventional methods used in diagnosing Alzheimer’s are complex, requires high technical requirements, requires invasive
diagnosis and can’t be used widely in clinical practice [18]. In recent years, the emergence of assistive technologies based on
mobile applications has broad prospects. To standardize the mobile health technology various guidelines are required to be
followed. These are:

e  User Experience is a major factor i.e the initial understanding of the software can be acquired from the feedback provided
by the users before/after the opening of the software [18].
e The functionality of the system should maintain a consistency so that they can operate the system immediately and
efficiently. Also the application needs to give the feedback to the users as quickly as possible in order to reduce the
waiting time and lose users [18].
e The application should not only reduce the cognitive burden, but also make the visual experience of the users smooth for
quickly identifying the target functions [18].
While Alzheimer's disease cannot be prevented, patients can become more independent and increase their quality of life by using
assistive technologies such as mobile apps [11]. Technology should be used by patients in moderate stages by analyzing signs at
different stages [11]. The goal of our work is to improve the daily routine activities of the patients suffering from Alzheimer’s. The
methodology suggested in this paper will not only reduce the burden on the caregivers but also act as a feedback mechanism for the
researchers and doctors to track the medications given and to experiment it further in order to develop new treatment strategies to
help the patients.

IV. SUGGESTED METHODOLOGY

Healthcare experts, academics, app engineers, and network service providers have also paid close attention to mobile health
[20]. Mobile apps are easy to use and can be used for a variety of functions, including symptom assessment, resource utilization,
and monitoring [21]. The main goal of the proposed application in this paper is to help the Alzheimer’s patients to remember their
daily routine tasks. The application will not only help the Alzheimer’s patients but also keep a track of medical negligence such as
wrong medication prescription and also help the researchers in tracking the medications for their research and bioactivity
prediction for generation of novel drugs. We have followed a standard approach as described in [18] for designing the application
and is explained in figure 1.
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The application has been designed by considering the challenges faced by the Alzheimer’s patients [22]. Major features of the
application are as follows:
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e Dashboard Screen: The dashboard is the start up page consists of tabs such as identify, for identification of person,
Locations, for identification of location or for tracking by the family members. It also consists of a To-do list which

12:62 PM
11:12 AM

Dashboard Add new Task

ritle
This is a title

this is a kjescription

Identify

includes the major tasks/daily routine tasks of the patients. It also contains a feature of medicines and appointment which
is to be used for medical purposes. The major benefit of the application is that it can be simultaneously used by the family
members, patients and doctors for continuous tracking and evaluation of the heath of patient. The dashboard is shown in
figure 2.

Figure 2. Dashboard Screen Figure 3. Add Task Feature

e Daily Routine and Other tasks: This feature enables the patients to make a list of their important tasks and daily routines
which would be helpful in reminding them in case they forget everything. Major functionality includes addition of tasks,
addition of daily routine and list of all previously saved tasks. The same is been shown by figure 3,4 and 5 respectively.

o Identification of People and Important Locations: This feature includes the addition of people such as relatives and friends
of the patient suffering from Alzheimer’s with important locations such as patient’s home, nearby shops etc. For our
convenience, we have used dummy peoples for identification tasks. This has been shown by figure 6 and 7 respectively.
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Figure 4. Add Daily Routine Figure 5. Daily Tasks List (To-do List)
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Figure 6. Identification of People Figure 7. Important Locations

Other features such as medications and doctor appointments are also included. Alzheimer patients requires continuous evaluations
in order to slow down the growth of Alzheimer’s [22]. This feature will deal with the proper management of the appointments in
the form of reminders [22]. The full source code of the project with functionality can be found on the public GitHub repository :(
https://github.com/iamkishansharma/AiZi/tree/main). Upon performing both Black-Box Testing and White-Box Testing, we
concluded that the application performed well and is ready to be released on the google play store.

V. CONCLUSION

Alzheimer’s is one of the major concerns for old age people. By adopting healthy and active lifestyle, a person can improve his
cognitive abilities thereby reducing the risk of Alzheimer’s. Till now there is no cure for Alzheimer’s. However we can improve
the quality of life by providing appropriate assistive applications to the patients suffering from Alzheimer’s. This paper suggests
an unique android based smartphone application which is easy to use and highly interactive. The application is tested by various
testing techniques helped us to assure the reliability of the application. The future work will be based on developing an integrated
approach along with this application capable of computational drug design.
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