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Abstract 
The global rise in Alzheimer’s disease and dementia presents a critical challenge for healthcare systems, 

placing an immense burden on caregivers to ensure patient safety and sus- tain cognitive function. While 

assistive technologies exist, current solutions often remain fragmented offering either passive track- ing or 

static screen-based games and lack interactive engagement with the patient’s physical environment. This paper 

presents AlzBuddy, a comprehensive AI-powered mobile application that digitizes and optimizes safety 

monitoring and cognitive therapy for dementia care. The system employs an on-device machine learning 

pipeline using TensorFlow.js and the COCO-SSD model to power a novel” Scavenger Hunt” game, which 

gamifies object recognition to stimulate memory retention in the user’s real- world surroundings. A key 

contribution is the integration of GPS- based geofencing algorithms, which define virtual safe zones and trigger 

low-latency alerts to prevent wandering. The platform further integrates Natural Language Processing (NLP) 

for per- sonalized voice-guided task assistance and Reminiscence Therapy tools for emotional support. By 

merging physical-digital cognitive exercises with robust safety protocols, AlzBuddy enhances patient autonomy 

while significantly alleviating caregiver stress. System validation demonstrates high accuracy in object 

detection and reliable alert generation, highlighting the potential of accessible mobile technology to transform 

dementia care. 
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I. Introduction 
Background and Motivation 

The rising global burden of chronic neuro degenerative disorders, particularly Alzheimer’s disease 

(AD), continues to pose significant challenges for healthcare systems, with dementia cases expected to triple by 

2050 [1]. Conventional caregiving practices are increasingly limited by the need to manage patients’ physical 

safety-most critically the risk of wandering while simultaneously providing sustained cognitive stimulation to 

mitigate functional decline. Existing therapeutic pathways depend largely on pharmacological treatment or 

extensive human supervision, both of which place consider- able strain on medical resources and impose 

emotional and logistical pressures on family caregivers [2]. 

In recent years, non-pharmacological approaches such as Reminiscence Therapy and cognitive 

gamification have gained prominence for their demonstrated ability to enhance patient autonomy and overall 

quality of life [5]. Despite their clinical value, the practical integration of these methods into everyday care 

remains inconsistent. Many Mobile Health (mHealth) applications provide only isolated capabilities, offering 

either passive monitoring or limited, static cognitive exercises that fail to reflect the patient’s dynamic real-

world environment [4]. 

Advances in Artificial Intelligence (AI) and Internet of Things (IoT) technologies present an 

opportunity to address these limitations through more adaptive, context-aware sys- tems. Emerging techniques 

in on-device machine learning, geofencing, and real-time sensing enable privacy-preserving monitoring and 

interactive therapeutic experiences that were previously infeasible on consumer-grade devices [3]. Mo- tivated 

by this technological convergence, our work aims to develop a unified mobile platform that integrates object 

detection, natural language processing, and location-aware services to enhance both safety and cognitive 

reinforcement. The proposed system seeks not only to support continuous su- pervision but also to promote 

memory reconstruction through gamified interactions embedded within the patient’s physical surroundings. 

 



AlzBuddy: Integrating Edge-AI Object Detection And Geofencing For Cognitive Therapy…….. 

DOI: 10.9790/0661-2801013035                              www.iosrjournals.org                                               31 | Page 

Problem Statement 

Despite the proliferation of mobile health (mHealth) ap- plications for dementia care, the primary 

barrier to effective, home-based management remains the absence of a unified, intelligent, and accessible digital 

ecosystem capable of ad- dressing both physical safety and cognitive rehabilitation. Existing solutions often lack 

the necessary integration of sensory perception and context-awareness. Key shortcomings identified in current 

assistive technologies include: 

1) Fragmented Care Ecosystems:Current market solu- tions are typically siloed, offering either passive GPS 

tracking or static brain games, but rarely both. This fragmentation forces caregivers to manage multiple dis- 

jointed applications, introducing friction and reducing the likelihood of consistent adoption for holistic care 

[3]. 
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