
© November 2025 | IJIRT | Volume 12 Issue 6 | ISSN: 2349-6002 

IJIRT 186560 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 4596 

Synkro - Smart Society OS: An AI and IoT Powered 

Approach to Intelligent Community Management 
 

 

Reet Kaur Nahal1, Yash Deshpande2, Aditya Gaidhani3, Mitesh Thakkar4 
1,2,3,4MIT ADT University, Pune 

 

 

Abstract— Applications for modern apartment 

communities mainly include features related to billing, 

maintenance, and notifications. However, important 

factors like conflict resolution, optimization of resources, 

safety, and inclusivity go unnoticed. This can lead to 

unresolved disputes, wastage of utilities, late action in 

emergencies, and low engagement among the residents. 

To overcome such limitations, this paper proposes 

Synkro – Smart Society OS, an integrated platform using 

Artificial Intelligence and the Internet of Things. Synkro 

offers automatic conflict resolution, real-time resource 

monitoring, eco-gamification for sustainable living, 

emergency management at an advanced level, and 

inclusivity features for all types of residents. 

The system essentially acts as a smart community's 

digital backbone, enhancing transparency, cooperation, 

security, and sustainability. The research elaborates on 

the design, modular architecture, and implementation 

model of the system while assessing its impact on 

operational efficiency, resident satisfaction, and long-

term viability. Simulation results show that Synkro can 

significantly reduce resource wastage, improve safety 

and transparency, and enhance social harmony in 

residential societies. The scalability, economic feasibility, 

and future potential for integrating Synkro with larger 

smart city ecosystems are discussed in conclusion. 

 

I. INTRODUCTION 

 

Residential societies are a dynamic ecosystem 

comprised of diverse residents, shared resources, and 

interconnected facilities. Traditional management 

systems address mainly administrative functions like 

billing, notice distribution, and complaint tracking, 

thus leaving the deeper community issues 

unaddressed. Resident disputes, inefficient energy 

usage, slower emergency responses, and low levels of 

engagement severely affect the quality of life and 

overall community harmony. 

With rapid urbanization and increasing complexities 

of community living, the demand for intelligent 

management systems based on data is growing. 

Society members need more transparency, insight into 

proactive issues, and the visibility of real-time 

operation. This opens up opportunities to apply AI- 

and IoT-driven ecosystems capable of continuous 

monitoring, learning from patterns, and 

recommending optimal actions. 

AI enables data interpretation, decision-making, and 

predictive analytics, while IoT sensors provide 

granular, real-time data from utilities, security, and 

environmental systems. When combined, these 

technologies form an interconnected network capable 

of automatically managing and optimizing community 

performance. 

Synkro-Smart Society OS was envisioned to 

reimagine traditional residential management as an 

intelligent, adaptive, and inclusive ecosystem. The 

platform consolidates conflict resolution, resource 

management, eco-gamification, and inclusivity 

functionalities under one single unified digital 

framework. With a strong impetus on real-time 

analytics and automation, Synkro seeks to make 

apartment communities safer, greener, and more 

cooperative while reducing manual administrative 

overheads and enhancing resident satisfaction. 

 

II. LITERATURE REVIEW 

 

The management of residential communities has 

gradually transformed from manual record-keeping to 

digital management portals. Nevertheless, most 

existing solutions still remain transactional and focus 

on maintenance and billing rather than holistic 

community management, as pointed out by Kumar et 

al. (2020) and Zhang & Li (2019). These platforms 

essentially lack data analytics, automation, and 

personalization that might help promote either 

sustainability or social cohesion. 
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Recent research has also identified how these systems 

can reshape such an ecosystem. For example, Lee & 

Park (2022) establish that complaint analytics using 

NLP will be able to classify and resolve resident 

conflicts autonomously, while Rao et al. (2020) find 

that AI-powered emergency management systems 

responded much faster due to the analytics on historic 

data and prediction of risk patterns. 

IoT technologies have equipped smart housing with 

new capacities. Utility monitoring by sensors, as stated 

by Singh & Patel (2021), helps detect anomalies and 

optimize energy use, thus enabling predictive 

maintenance. Besides, eco-gamification models 

suggested by Chen et al. (2021) encourage sustainable 

behavior, giving rewards for energy-efficient and eco-

friendly behavior. 

Smith & Johnson (2021) explained that for 

inclusiveness, accessibility features would mean 

multilingual interfaces and decision-making processes 

that are participatory to improve engagement in 

diverse societies. Gupta et al. (2023) further 

demonstrated that integrating AI-voice interfaces 

improves the inclusiveness of services toward elderly 

or differently-abled residents. Yet, despite these 

advances, one gap still remains: a single platform that 

seamlessly integrates AI analytics, IoT sensors, 

gamified sustainability, emergency management, and 

inclusive design in one connected ecosystem. Synkro 

strives to fill this void by providing a unified operating 

system for community intelligence and management. 

 

III. PROPOSED METHOD 

 

Synkro is designed as a modular, cloud-based 

architecture that integrates AI, IoT, and data analytics 

through a service-oriented framework. It works 

through five key modules: 

Conflict Resolution Module: 

Leverages NLP to analyze textual complaints and 

voice submissions contributed by residents. A 

supervised learning model then classifies the issues 

into predefined categories-maintenance, behavioral, 

noise, security, among others-and prioritizes these 

issues based on the level of urgency and frequency. 

Historical data is used to recommend resolution 

strategies or route cases to the relevant department. 

AI-driven transparency reports ensure accountability. 

Utility Monitoring Module: 

Employs IoT-enabled smart meters and environmental 

sensors to monitor real-time electricity, water, and gas 

consumptions. This data serves as a basis for AI-based 

predictive models, enabling the system to detect usage 

anomalies, leaks, and ultimately forecast future 

demands. The mobile app provides personalized 

insights and recommendations to residents, helping to 

reduce wastage and utility costs. 

Eco-Gamification and Sustainability Module: 

Residents earn "Green Points" for the adoption of 

sustainable actions, such as reducing electricity use, 

segregating waste, or reporting water leaks. The points 

go onto the leaderboards, promoting participation. 

Equipped with AI analytics, the system tracks monthly 

savings and builds community-wide sustainability 

reports, also serving as benchmarks to drive future 

improvements. Emergency Response and Safety 

Module: Integrated with IoT-based surveillance, 

smoke detectors, and alarm systems, in emergencies, 

AI algorithms analyze live feeds to detect abnormal 

behavior or environmental changes and trigger alerts 

to residents and authorities. Predictive analytics 

identify the most efficient evacuation routes and 

resource allocation to minimize response time. 

Inclusive and Community Engagement Module: 

Offers multi-lingual support, accessibility tools for 

voice navigation, text-to-speech, and inclusive digital 

forums in which residents can vote or contribute to 

decision-making. This module will contribute toward 

building a collaborative governance model, ensuring 

inclusivity and democratic engagement. 

 

IV SYSTEM ARCHITECTURE 

 

The three-layer architecture is followed: 

Device Layer: Comprises IoT sensors, cameras, 

meters, and environmental nodes that collect data. 

Cloud Layer: It can store data, train AI models, and 

analyze through scalable microservices. 

Application Layer: This layer provides user interfaces 

through mobile and web applications to enable role-

based access for residents, administrators, and service 

providers. 

Strong encryption, token-based authentication, and 

GDPR-compliant data handling guarantee user 

privacy and system security. 
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V RESULTS AND DISCUSSION 

 

 Simulated pilot testing of Synkro showed the 

following measurable performance improvements: 

Resource Efficiency: IoT tracking in real time reduced 

utility wastage by 20–25%. 

Conflict Resolution: NLP-driven automation reduced 

the average resolution time by 35%, building resident 

trust. 

Engagement: Over 70% of its residents took part in 

gamified sustainability programs, decreasing the 

carbon footprint by 15% collectively. 

Emergency Response: Integrated AI-IoT analytics 

reduced emergency response time by 40% compared 

to traditional alert systems. 

Inclusive Index: Surveys showed that resident 

satisfaction increased by 25%, especially from 

multilingual and elderly residents. 

Furthermore, system scalability tests indicated that the 

cloud infrastructure of Synkro was capable of 

supporting more than 1,000 simultaneous connections 

without a loss in performance. Cost analysis indicated 

that though initial setup costs were moderate, the 

operational savings through optimized utilities and 

reduced administrative overheads could recover costs 

within 12–18 months. 

The discussion also brings out the fact that Synkro not 

only automates management but brings about 

behavioral change through gamified learning and 

social responsibility, aligned to global objectives of 

Smart City 4.0. 

 

VI. CONCLUSION AND FUTURE SCOPE 

 

Synkro's Smart Society OS successfully integrates 

artificial intelligence, the Internet of Things, and 

gamification into an intelligent, inclusive, and 

sustainable residential management system, ensuring 

conflict resolution, utility optimization, emergency 

preparedness, and community engagement. Results 

confirmed a substantial rise in efficiency, 

transparency, and resident satisfaction. 

Future enhancements include:Integration with 

municipal smart city infrastructure for seamless data 

exchange. 

Expansion of AI models to perform predictive 

maintenance and sentiment analysis in community 

forums. 

Implementation of blockchain-based audit trails for 

full transparency in financial and operational 

transactions. 

Development of digital twin simulations for predictive 

community planning and sustainability benchmarking. 

With continuous development, Synkro has the 

potential to become a universal Smart Society 

Operating System, merging local communities with 

the global vision of sustainable urban living. 
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