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Abstract— The Neuro-Synthetic Memory Assistant (NSMA) is an AI-powered Android application designed to simulate 

human memory functions such as encoding, recall, consolidation, and forgetting. Unlike traditional digital storage systems, 

NSMA intelligently organizes personal experiences by analyzing relationships between events, emotions, context, and 

locations. The system integrates Generative AI, Natural Language Processing (NLP), and graph-based learning to create 

an interconnected synthetic memory structure. Developed using Java/XML with Firebase Real-time Database support, the 

application accepts multimodal inputs including text, voice, emotional states, and location data. NSMA enables intelligent 

memory recall, emotional pattern analysis, and enhanced self-awareness, serving as a personalized digital cognitive 

companion.  

Keywords: Artificial Intelligence, Cognitive Computing, Natural Language Processing (NLP), Generative AI, Synthetic 

Memory, Android Application 
 

1. INTRODUCTION 

In the modern digital era, individuals generate a vast 

amount of personal data through daily activities, 

conversations, emotions, and experiences. However, 

conventional digital applications such as note-taking 

tools, cloud storage systems, and reminder applications 

primarily function as passive repositories that store 

information without understanding its context or 

meaning. Human memory, in contrast, operates 

dynamically by associating experiences with emotions, 

locations, and contextual cues, enabling intelligent 

recall and reflective thinking. This gap between human 

cognitive processes and existing digital systems has 

created a need for intelligent memory-assistance 

technologies capable of organizing and interpreting 

personal experiential data in a more meaningful way. 

The Neuro-Synthetic Memory Assistant (NSMA) is 

proposed as an AI-powered Android application that 

emulates core human memory functions including 

encoding, consolidation, recall, and selective 

forgetting.  
 

2. SYSTEM ARCHITECTURE 

This architecture represents the NSMA system, 

where the AI layer uses NLP, Generative AI, and 

Memory Mapping to process and manage user 

interactions intelligently. The Android application 

connects with Firebase Realtime Database to 

perform functions such as emotion analysis, 
   

 

 

 

 

 

 

 

 

 

 

 

 

 

                        Fig 2.1 System Architecture 
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A. Architectural Layers 

The five layers are described in Table I. 

TABLE I. SYSTEM ARCHITECTURE LAYERS 

B. Data Flow 

The system begins when the user enters personal 

memories and experiences into the Android 

application through text, voice recordings, 

emotional states, and location data. The application 

collects these multimodal inputs and processes 

them through the input handling module. Voice 

inputs are converted into textual form using speech-

to-text processing, while contextual information 

such as emotions and locations is captured and 

organized for further analysis. The collected data is 

then cleaned and pre-processed using Natural 

Language Processing (NLP) techniques such as 

tokenization, normalization, and semantic filtering. 

The processed information is forwarded to the AI 

analysis module, where Generative Artificial 

Intelligence and NLP models perform contextual 

understanding and semantic analysis of the user’s 

experiences. The system identifies meaningful 

relationships between events, emotions, locations, 

and contextual cues using graph-based learning and 

memory association techniques. These extracted 

relationships are transformed into interconnected 

memory nodes that simulate the associative 

structure of human memory. 

To improve intelligent recall and memory 

organization, the application continuously analyses 

contextual similarities and emotional patterns 

stored in the system. Firebase Realtime Database is 

used to securely store user memories, semantic 

associations, contextual metadata, and emotional 

patterns with real-time synchronization support. 

The memory recall engine then retrieves relevant 

memories based on user queries, emotional states, 

or contextual triggers. 

AI Models and Feature Engineering 

 

A. Model Inventory 

 

The system uses an advanced AI-driven cognitive 

architecture combining Generative Artificial 

Intelligence, Natural Language Processing (NLP), 

and graph-based learning techniques for intelligent 

memory management and contextual recall. 

 

 

Layer Description Technology 

User 
Interface 

Layer 

Allows users to add 
memories, record voice 

notes, capture 
emotions and locations, 

view memory recalls, 
and interact with the 

cognitive assistant 
through the Android 

application. 

Java, XML, Android 
Studio 

Input 
Processing 

Layer 

Collects and processes 
multimodal inputs such 

as text, voice, 
emotional states, and 
location information 

from users. 

Speech-to-Text API, 
Android Sensors, 
NLP Techniques 

Preprocessing 
Layer 

Cleans, tokenizes, and 
normalizes user input 

data for semantic 
understanding and 
memory formation. 

Python, NLP 
Libraries 

AI Analysis 
Layer 

Performs semantic 
analysis, contextual 
understanding, and 

relationship mapping 
between memories 
using AI and graph- 

based learning 
techniques. 

Generative AI, BERT, 
TensorFlow/PyTorch 
 
 
 
 
 
 
 
 

Memory 
Manage
ment 
Layer 

Creates structured 
memory nodes, 

generates semantic 
links, and organizes 

interconnected 
memory graphs for 

intelligent recall. 

Graph-Based 
Learning, Semantic 
Networks 

Database 
Layer 

Stores user 
memories, 

emotional patterns, 
contextual 

information, and 
memory associations 

securely in 
real time. 

Firebase Realtime 
Database 

Recall & 
Respon
se Layer 

Provides intelligent 
memory retrieval, 
emotional pattern 
analysis, chatbot 
assistance, and 

personalized 
suggestions to users. 

Firebase AI, 
Generative AI, 
Chatbot APIs 
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TABLE II. AI MODEL INVENTORY 

 

Model ID Type Prediction 

Target 

Purpose 

NSMA- 

M01 

NLP 

Engine 

Contextual 

Text Analysis 

Understands 

semantic 

meaning 

and 

contextual 

relationships 

in user 
memories 

NSMA- 

M02 

Generative 

AI Module 

Memory 

Understanding 

& Recall 

Performs 

intelligent 

reasoning 

and 

reflective 

memory 

retrieval 

NSMA- 

M03 

Graph- 

Based 

Learning 

Model 

Memory 

Association 

Mapping 

Creates 

semantic 

links 

between 

events, 

emotions, 

and 

contextual 

cues 

NSMA- 

M04 

Emotional 

Pattern 

Analyzer 

Emotion 

Detection

 

& Analysis 

Identifies 

emotional 

trends and 

behavioral 

patterns 

from 

user 

experiences 

 

NSMA-  

M05 

Cognitive 

Chatbot 

Assistant 

User 

Interaction 

Assists users 

with 

memory 

recall and 

contextual 
explanations 

 

B. Feature Engineering 

The feature engineering process extracts meaningful 

contextual, emotional, and semantic information from 

user experiences to improve intelligent memory 

organization and recall accuracy. 

Textual Features 

 Tokenized words and sentence structures 

 Semantic embeddings generated using NLP 

models 

 Contextual relationships between memories 

 Keyword importance and linguistic patterns 

Emotional Features 

 Emotional state detection from user input 

 Mood-based contextual analysis 

 Emotional intensity mapping 

 Sentiment and reflective behavior analysis 

Contextual Features 

 Time and location-based memory associations 

 Event similarity detection 

 Relationship mapping between experiences 

 Contextual cue identification for recall 

User Interaction Features 

 Frequently recalled memories 

 User query and interaction history 

 Chatbot interaction logs 

 Personalized memory retrieval patterns 

 

C. Synthetic Memory Schema 

Each stored memory is organized using a 

structured synthetic memory schema containing: 

 User memory content 

 Voice or text input data 

 Emotional state information 

 Location and timestamp details 

 Semantic relationship mappings 

 Memory importance score 

 Contextual recall patterns 

 AI-generated reflective insights 

 

Verification and Security Controls 

 

The system implements multiple verification 

 and security 
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mechanisms to ensure reliable memory organization, 

secure data storage, and contextual consistency. 

 

A. Memory Verification Checks 

 Semantic consistency validation using Generative 

AI 

 Contextual relationship verification between 

memories 

 Emotional pattern consistency analysis 

 Detection of incomplete or conflicting memory 

associations 

 Secure storage and synchronization using Firebase 

Realtime Database 

 

TABLE III. RELIABILITY PARAMETERS 

 

 

Contextual Recall 

Precision 

90% Improves 

accuracy of 

memory 

retrieval results 

Firebase 

Synchronization 

Interval 

Real- 

Time 

Maintains 

instant data 

synchronization 

and updates 

 

API and Integration Layer 

 

The Neuro-Synthetic Memory Assistant (NSMA) 

integrates Firebase services, Artificial Intelligence 

technologies, and Android-based APIs to provide 

intelligent memory processing, real-time 

synchronization, and personalized cognitive 

assistance. The integration layer enables secure 

data handling, semantic memory analysis, 

contextual recall, and smooth interaction between 

the frontend application and backend services. 

 
A. Firebase Authentication 

 

Firebase Authentication is used to securely 

manage user access, authentication, and 

application sessions. It allows users to safely 

access the NSMA system while ensuring secure 

handling of personal memories, emotional data, 

and contextual information. Authentication 

mechanisms such as email/password login and 

secure session management help maintain user 

privacy and data protection within the application. 

 
TABLE IV. CORE API ENDPOINTS 

 

Method Endpoint Description 

POST /addMemory Store user memory 

input including 

text, voice, 

emotion, and 

location data 

GET /memoryRecall Retrieve 

contextually 

related memories 

from the 

syntheticmemory 

system 

 
 

Parameter Default 

Value 

Purpose 

Minimum Memory 

Confidence Threshold 

0.75 Ensures reliable 

and meaningful 

memory recall 

Semantic 

Similarity 

Threshold 

80% Verifies contextual 

relationships 

between memories 

AI Processing 

Timeout 

10 

seconds 

Limits   delay 

during AI- based 

memory analysis 

Maximum Memory

 Input 

Length 

5000 

words 

Optimizes 

processing and 

storage 

performance 

Chatbot Response 

Delay 

2 

seconds 

Improves user 

interaction 

responsiveness 

Emotional Analysis 

Accuracy Threshold 

85% Ensures reliable 

emotional pattern 

detection 
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preprocessing, semantic feature extraction, 

contextual relationship learning, memory 

association modelling, and intelligent recall 

evaluation. 

 

Training parameters include: 

 

 Dataset splitting for training and testing 

 Learning rate configuration 

 Batch size and epoch settings 

 Semantic feature extraction using NLP 

embeddings 

 Contextual association modelling using 

graph- based learning 

 Emotional pattern analysis tuning 

 Generative AI optimization for intelligent 

memory recall 

 
Monitoring and Alerting 

 

 

 

 

 

 

 

 

C. Real-Time Integration and Synchronization 

 

The system uses Firebase Realtime Database for secure 

cloud storage and instant synchronization of user 

memories, emotional patterns, contextual associations, 

and AI-generated insights. Real-time synchronization 

ensures seamless updates between the Android application 

and backend services, enabling efficient memory retrieval 

and continuous cognitive interaction. Generative AI and 

NLP integration improve contextual understanding, 

semantic association, and intelligent recall, thereby 

enhancing application responsiveness and overall user 

experience. 

 

Model Training and Testing Framework 

 

A. Configuration 

 

The Neuro-Synthetic Memory Assistant (NSMA) 

models are trained using multimodal experiential 

datasets containing text inputs, voice recordings, 

emotional states, contextual information, and memory 

associations.  The  training  process   includes 

The system continuously monitors AI performance, 

memory retrieval quality, emotional analysis 

consistency, and application responsiveness to 

ensure reliable cognitive assistance. 

 
A. Model Performance Metrics 

 

The monitoring module tracks: 

 

 Memory recall accuracy 

 AI response time 

 Semantic association consistency 

 Emotional pattern detection accuracy 

 Firebase synchronization status 

 Chatbot interaction quality 

 Contextual recall precision 

 Voice-to-text processing efficiency 

 
B. Alert Thresholds 

 

The system generates alerts under the following 

conditions: 

 

 Low memory recall confidence 

 Delayed AI processing response 

 Firebase synchronization errors 

GET /emotionAnalysis Fetch emotional 

pattern analysis and 

behavioral insights 

GET /chatbotAssistant Get AI chatbot 

assistance for 

memory recall and 

reflective 

interaction 

GET /semanticConnect 

ions 

Retrieve semantic 

relationships 

between  stored 

memory nodes 

POST /voiceToText Convert voice-based 

memory inputs into 

textual format 

GET /personalizedSugg 

estions 

Retrieve AI- 

generated reflective 

suggestions and 

memory 

recommendations 

GET /memoryTimeline Fetch chronological 

memory history and 

contextual events 

 

https://ijsmt.org/
mailto:editor@ijsmt.org


6 

© Author(s). This work is peer-reviewed, openly published, and permanently archived 
This article is openly accessible and reusable with proper attribution. 
https://ijsmt.org/ , Email: editor@ijsmt.org 

International Journal of Science, Strategic Management and Technology 
Volume 02 Issue 05 May-2026 | ISSN: 3108-1762 (Online) | Impact Factor: 3.8 

An International, Peer-Reviewed, Open Access Scholarly Journal Indexed in recognized academic databases 

 
 

 

 Inconsistent semantic relationship detection 

 Emotional analysis failure 

 Voice-to-text conversion failure 

 AI chatbot response delay 

 Contextual retrieval mismatch 

 
TABLEV.PERFORMANCEMETRICS 

 

Metric Value Description 

Memory Recall 
Accuracy 

94.20% Percentage of correctly 
retrieved contextual 

memories. 

Semantic 
Association 

Precision 

95.60% Accuracy of identifying 
meaningful relationships 

between memories. 

Emotional Pattern 
Detection 

94.80% Ability of the system to 
correctly identify 

emotional trends and 
patterns. 

F1-Score 95.10% Balanced measure of 
precision and recall for 

memory association and 
retrieval. 

AI Response 
Time 

2.3 sec Average time taken to 
process and retrieve 

contextual memories. 

Contextual Recall 
Accuracy 

93.90% Accuracy of AI- driven 
contextual and 

semantic memory 
retrieval. 

Graph 
Association 
Efficiency 

94.70% Overall efficiency of 
graph-based memory 
relationship mapping. 

 

 

 

3. OUTPUT SCREENSHOT 

The Neuro-Synthetic Memory Assistant (NSMA) 

presents an intelligent and innovative approach to 

personal memory management by integrating 

Artificial Intelligence, cognitive computing, 

Natural Language Processing (NLP), and graph-

based learning techniques within an Android 

 

 
Fig 3.1 User Registration Interface 
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Fig 3.2 User Login Interface 

 

 

Fig 3.3 Password Reset and User Logout Interface 

 

Fig 3.4 AI Memory Analysis Dashboard of Neuro-

Synthetic Memory Assistant 

 

Fig 3.5 NSMA AI Model Stack and Functional 

Architecture 
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Fig 3.6 Emotional Pattern Analysis and Memory         

History Visualization 

 

 

Fig 3.7  AI Assistant Interface for Memory 

Enhancement Guidance 

 

Fig 3.8 Memory Improvement Video Recommendation 

Interface 

 

 

Fig 3.9 Privacy Policy and User Information 

Management Interface 
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Fig 3.10 Application Information, System 

Requirements, and Permissions Interface 

 
4. CONCLUSION 

 

The Neuro-Synthetic Memory Assistant (NSMA) 

presents an intelligent and innovative approach to 

personal memory management by integrating 

Artificial Intelligence, cognitive computing, 

Natural Language Processing (NLP), and graph-

based learning techniques within an Android 

platform. Unlike traditional digital storage 

applications, NSMA actively simulates human 

memory functions such as encoding, 

consolidation, associative recall, and selective 

forgetting to organize and interpret personal 

experiential data intelligently. The system 

transforms multimodal inputs including text, 

voice, emotional states, and location data into 

interconnected semantic memory structures 

capable of contextual understanding and reflective 

reasoning. 

The integration of Generative AI, semantic 

association models, and Firebase Realtime 

Database enables secure real-time 

synchronization, intelligent memory retrieval, 

emotional pattern analysis, and personalized 

cognitive assistance. By modelling relationships 

between experiences, emotions, and contextual cues, 

the application enhances self-awareness and supports 

users in understanding behavioural and emotional 

trends over time. Additionally, the AI-powered 

chatbot assistant and contextual recall engine 

improve user 

interaction and make memory retrieval more 

natural and meaningful. 
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