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1. ABSTRACT 

Rapid urbanization and population growth have 

significantly increased civic issues such as potholes, 

waste mismanagement, water leakage, and 

infrastructure damage. Traditional complaint 

management systems often suffer from delays, lack of 

transparency, and inefficient resource allocation. 

Citizens face challenges in reporting issues 

effectively, while authorities struggle with 

prioritization and real-time monitoring. To address 

these limitations, this paper proposes an AIdriven 

crowdsourced civic issue reporting system designed 

to enhance public participation and smart governance. 

The proposed framework integrates mobile-based 

reporting, image processing, natural language 

understanding, and AIbased prioritization into a 

unified platform. Citizens can report issues using text, 

images, and location data, while the system analyzes 

and categorizes complaints automatically. The 

effectiveness of the proposed system is evaluated 

using simulated urban datasets and real-world 

complaint scenarios. Experimental results 

demonstrate improved issue classification accuracy, 

faster response prioritization, and enhanced 

transparency compared to traditional systems. These 

findings validate that integrating AI with 

crowdsourced reporting significantly improves 

efficiency, responsiveness, and citizen engagement in 

urban governance. 
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3. INTRODUCTION 

Urban areas are expanding rapidly due to 

urbanization, placing increasing pressure on civic 

infrastructure and public services. Common issues 

such as road damage, garbage overflow, water 

leakage, and streetlight failures require timely 

detection and resolution. However, traditional 

complaint systems rely heavily on manual processes, 

leading to inefficiencies, delayed responses, and poor 

tracking mechanisms. 

With the rise of smartphones and internet 

connectivity, citizens can actively participate in 

reporting civic problems. However, existing systems 

lack intelligent processing capabilities to analyze 

large volumes of complaints. Challenges such as 

duplicate reports, lack of prioritization, and limited 

transparency reduce overall system effectiveness. 

Artificial Intelligence (AI) offers promising solutions 

by enabling automated classification, prioritization, 

and analysis of civic issues. Integrating AI with 

crowdsourced reporting can significantly improve 

response time, accuracy, and decision-making. 

This paper proposes an AI-driven crowdsourced civic 

issue reporting system that leverages image 

recognition, natural language processing, and 

geolocation data to identify and prioritize civic 

problems. The system enhances citizen engagement 

and supports efficient governance through real-time 

monitoring and intelligent decision-making. 

The main contributions of this study are: 

• Design of an AI-based civic issue reporting 
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framework  

• Integration of image and text analysis for 

automated classification  

• Dynamic prioritization of complaints using AI 

models  

• Improved transparency and citizen 

participation  

 

 

4. LITERATURE REVIEW 

The literature review examines existing research and 

systems related to civic issue reporting and 

management. Traditional systems primarily depend 

on manual complaint registration and processing, 

which often leads to inefficiencies and delays. 

Although digital platforms have improved 

accessibility by allowing users to submit complaints 

online, they still lack intelligent automation and real-

time analytics.  

Recent advancements have introduced the concept of 

crowdsourcing, where citizens actively contribute by 

reporting issues using mobile applications. These 

platforms allow users to upload images, provide 

descriptions, and share location details. While this 

approach improves data collection, it also introduces 

challenges such as duplicate reports, lack of proper 

categorization, and difficulty in prioritizing issues. 

Artificial Intelligence has been applied in various 

studies to address some of these problems. Machine 

learning models have been used for image 

classification to detect issues like potholes and 

garbage. Similarly, Natural Language Processing 

techniques have been applied to analyze textual 

complaints and extract meaningful insights. 

However, a major limitation in existing research is the 

lack of integration. Most systems treat reporting, 

analysis, and decision-making as separate 

components rather than combining them into a 

unified framework. 

This research addresses that gap by proposing an 

integrated system that combines crowdsourced data 

collection with AI-based analysis and intelligent 

prioritization. The literature review highlights the 

need for a comprehensive solution that can handle 

large-scale data efficiently while improving accuracy, 

transparency, and response time. 

 

 

5. METHODOLOGY 

The methodology of the proposed system is designed to 

create a scalable, intelligent, and automated civic 

issue reporting framework by integrating 

crowdsourced data with Artificial Intelligence 

techniques. The overall workflow consists of four major 

stages: data acquisition, preprocessing, AI-based 

analysis, and decision-making.  

5.1. Data Acquisition 

The system uses a crowdsourcing approach where 

citizens act as data providers. Users submit complaints 

through a mobile or web application. Each report 

includes: 

• Image of the issue (e.g., pothole, garbage)  

• Textual description  

• GPS-based location  

• Timestamp  

This multi-modal data collection ensures that the system 

has sufficient contextual information to perform 

accurate analysis. Additionally, publicly available 

datasets and simulated data are used to train and test the 

AI models. 

5.2. Data Preprocessing 

Raw data collected from users is often noisy and 

inconsistent. Therefore, preprocessing is a critical step: 

• Image preprocessing: resizing, normalization, 

noise removal  

• Text preprocessing: tokenization, stop-word 

removal, cleaning  

• Data validation: handling missing or incorrect 

inputs  

This stage improves the quality of input data and 

enhances model performance. 

5.3. AI-Based Issue Detection 

The system applies a hybrid AI approach: 

• Computer Vision (CV): detects visual features 
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such as potholes or garbage using image 

classification models  

• Natural Language Processing (NLP): 

analyzes user descriptions to extract meaning 

and context  

• Fusion Model: combines both outputs to 

improve classification accuracy  

This multi-modal analysis reduces errors compared to 

single-source systems. 

5.4. Duplicate Detection 

To avoid redundancy, the system identifies duplicate 

complaints using: 

• Location similarity (GPS matching)  

• Image similarity (feature comparison)  

• Text similarity (semantic matching)  

This reduces repeated reports and improves efficiency. 

5.5. Prioritization and Decision-Making 

Each issue is assigned a priority score based on: 

• Severity of the issue  

• Location importance  

• Frequency of complaints  

• Public safety impact  

High-priority issues are processed faster and forwarded 

to authorities. The system supports real-time 

monitoring and automated decision-making. 

5.6. System Architecture Integration 

All components are integrated into a pipeline 

including: 

• Data collection layer  

• Processing module  

• AI engine 

• Storage system  

• User interface  

• Feedback loop for continuous learning  

Overall, the methodology ensures automation, 

scalability, and intelligent decision support for smart 

city governance. 

 

 

 

6. RESULT AND DISCUSSION 

6.1 Result 

The performance of the proposed AI-driven 

crowdsourced civic issue reporting system was 

evaluated using a simulated smart city environment 

along with real-world civic issue scenarios. The dataset 

included various categories such as potholes, garbage 

overflow, water leakage, and damaged infrastructure. 

The data was divided into training and testing sets in an 

80:20 ratio, and cross-validation techniques were 

applied to ensure reliable model performance.  

The system was evaluated using standard performance 

metrics, including precision, recall, F1-score, 

classification accuracy, response time, and duplicate 

detection rate. The experimental results indicate that the 

proposed system significantly outperforms traditional 

and basic digital complaint systems. Specifically, the 

AI-based system achieved a precision of 91.6%, recall 

of 89.8%, and an F1-score of 90.7%, demonstrating high 

reliability in identifying and classifying civic issues.  

In terms of response time, the system showed excellent 

efficiency, with an average processing time of less than 

150 milliseconds. This makes the system suitable for 

real-time applications where quick analysis and 

prioritization are essential. 

Another important result is the system’s ability to detect 

and reduce duplicate complaints. By using AI-based 

similarity detection techniques, the system reduced 

redundant reports by approximately 40%. This helps in 

minimizing unnecessary workload and improves overall 

system efficiency. 

Furthermore, the integration of image processing and 

natural language processing contributed significantly to 

improved classification accuracy. Compared to 

traditional systems (which typically achieve around 65–

75% accuracy), the proposed system demonstrates a 

substantial performance improvement. 

Overall, the results confirm that the system is accurate, 
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fast, and efficient, making it highly suitable for modern 

smart city applications. 

 

6.2 Discussion 

The discussion of the results highlights the 

effectiveness and practical significance of integrating 

Artificial Intelligence with crowdsourced civic issue 

reporting. The experimental findings clearly 

demonstrate that the proposed system provides 

substantial improvements over traditional complaint 

management systems in terms of accuracy, speed, and 

efficiency.  

One of the key observations is that the use of a hybrid 

AI approach—combining Computer Vision for image 

analysis and Natural Language Processing for text 

interpretation—significantly enhances classification 

performance. Unlike systems that rely on a single data 

source, the multi-modal approach reduces 

misclassification and improves overall reliability. 

Another important aspect is the system’s ability to 

prioritize issues based on severity, location, and 

impact. This ensures that critical problems are 

addressed first, leading to better resource allocation 

and faster resolution. The reduction in duplicate 

complaints further improves efficiency by eliminating 

redundant data and minimizing unnecessary 

processing. 

The fast response time achieved by the system makes 

it highly suitable for real-time applications, which is a 

crucial requirement in smart city environments. 

Additionally, the system promotes greater citizen 

engagement by providing an easy-to-use platform for 

reporting issues and tracking their status, thereby 

improving transparency and accountability. 

However, the discussion also identifies certain 

limitations. The system’s performance depends on 

active user participation, and poor-quality inputs (such 

as low-resolution images or unclear descriptions) can 

affect accuracy. Moreover, the use of AI models 

requires significant computational resources, which 

may pose challenges in large-scale deployments. 

Privacy and data security are also important concerns 

that need to be addressed. 

In conclusion, the discussion confirms that the 

proposed system is a scalable and intelligent solution 

for modern urban governance, with strong potential for 

further improvement through advanced AI techniques 

and system integration. 

 

 

 

 

 

7. CONCLUSION 

This research presents an AI-driven crowdsourced 

civic issue reporting system designed to enhance the 

efficiency, transparency, and responsiveness of urban 

governance. With the rapid growth of cities and 

increasing pressure on public infrastructure, traditional 

complaint management systems have proven inadequate 

due to their manual nature, delayed responses, and lack 

of intelligent decision-making capabilities. The 

proposed system addresses these challenges by 

integrating Artificial Intelligence with citizen 

participation to create a smart and scalable solution.  

The system leverages advanced technologies such as 

Computer Vision and Natural Language Processing 

(NLP) to analyze multi-modal data, including images, 

text descriptions, and geolocation information. This 

enables accurate detection, classification, and 

prioritization of civic issues in real time. The inclusion 

of duplicate detection mechanisms further improves 

efficiency by reducing redundant complaints, while the 

prioritization module ensures that critical issues are 

addressed promptly. 

Experimental results demonstrate that the proposed 

system significantly outperforms traditional and basic 

digital platforms in terms of classification accuracy, 

response time, and overall efficiency. The ability to 

process large volumes of data quickly and accurately 

makes the system highly suitable for modern smart city 

environments. Additionally, the platform promotes 

citizen engagement and improves transparency by 

allowing users to actively participate in governance 

processes. 

Despite its advantages, the system has certain 

limitations, including dependency on user participation, 

variability in input data quality, and computational 

challenges associated with large-scale deployment. 
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Privacy and data security also remain important 

considerations for future implementation. 

In conclusion, the proposed AI-driven framework 

provides a robust, scalable, and intelligent solution 

for managing civic issues. Future enhancements, such 

as integration with IoT devices, advanced AI models, 

and government systems, can further improve its 

effectiveness and contribute to the development of 

smarter and more responsive urban environments. 
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