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ABSTRACT

This study focuses on creating and implementing a personal finance management information system that incorporates voice recognition technology integrated with Google Gemini AI 2.5 to improve the efficiency and precision of recording financial transactions. Traditional systems encounter challenges such as labor-intensive manual inputs, elevated error rates in records, and inconsistent user engagement. The Waterfall model was utilized, covering requirements analysis, system design, implementation, testing, and ongoing maintenance. Data gathering involved conducting interviews with 10 participants, observing recording methods, and reviewing literature related to voice recognition and AI technologies. The application was created as a hybrid mobile app utilizing Apache Cordova and the Web Speech API for converting speech to text, alongside Google Gemini AI 2.5 for the automatic extraction of transaction details (type, amount, category). Data is stored locally using SQLite to enable offline access. Blackbox testing, accuracy assessments, and user acceptance evaluations resulted in 87% accuracy in voice recognition, 92% accuracy in transaction categorization, an 83% reduction in input time, and a System Usability Scale (SUS) score of 78, reflecting strong usability. The SRIPSI system allows for transaction recording through everyday Indonesian/English language, a real-time balance dashboard, transaction history, and straightforward reporting, effectively addressing the shortcomings of previous manual applications like Money Lover and Wallet.
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INTRODUCTION

Managing personal finances is essential for achieving individual financial stability, managing cash flow, and aiding in long-term financial planning (OECD, 2020). Consistent financial documentation can help reduce the chances of excessive spending; nevertheless, many people struggle with maintaining regularity due to traditional methods—both manual approaches and form-based applications—that necessitate detailed data entry, which can be time-consuming and susceptible to human errors (Fauzi et al., 2023).

Progress in artificial intelligence presents cutting-edge solutions. Natural Language Processing (NLP) allows systems to comprehend human languages naturally, while voice recognition enables seamless interaction via common voice commands. Google Gemini AI 2.5, a prominent multimodal Generative AI model, automatically retrieves organized information (transaction type, amount, category) from informal language inputs (Huang et al., 2014; Masalkhi et al., 2024).

This study creates a hybrid mobile application for personal finance management utilizing Apache Cordova, which is coupled with the Web Speech API for real-time speech-to-text functionality and Google Gemini AI 2.5 for natural language processing. SQLite is used for local offline data storage, addressing challenges related to internet accessibility. Testing shows an 87% accuracy in voice recognition, a 92% accuracy in transaction categorization, an 83% decrease in recording duration, and a System Usability Scale (SUS) score of 78, reflecting a positive user acceptance.

In contrast to traditional finance applications that depend on manual data entry, this voice-first system provides practical solutions for mobile users, especially while traveling or juggling multiple tasks. The research intends to develop a financial recording system that is efficient, precise, and easy for users to navigate (Lampang et al., 2023; Trivaika & Senubekti, 2022). 

METHOD
This study employs a system development approach that adheres to the Waterfall methodology. The choice of the Waterfall model is driven by its structured and sequential nature, making it suitable for mobile hybrid applications with clearly defined requirements. The development phases include requirements analysis, system design, implementation, testing, deployment, and maintenance.

The research process, organized based on the Waterfall approach, is illustrated in Figure 1.
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Figure 1. Research Flowchart

The system design stage focuses on defining the limits of the system and its connections with outside entities. This design is depicted through a context diagram, providing a comprehensive overview of data movement within the system.

The illustration reveals that users interact with the system to document financial transactions using voice commands and check their balance summaries. Users issue natural language instructions that are processed by the Web Speech API and Google Gemini AI 2.5, which automatically identifies the transaction type (income or expense), amount, and category. SQLite functions as local storage to maintain data persistence while offline, and Apache Cordova allows access to the device's microphone features.

Utilizing advanced artificial intelligence services such as Google Gemini AI 2.5 enables the system to handle voice transactions with very low latency and high precision (87% for voice recognition and 92% for categorization), making real-time financial recording easier for mobile users.

Functional testing was conducted using the black-box testing method to verify that every module of the system operates as expected.

RESULT AND DISCUSSION

Result

The project effectively developed a comprehensive Buku Kas Digital application that employs a Single View Dashboard architecture, incorporating all key functionalities across three interfaces: the Login Page, Registration Page, and Single View Dashboard.

The interface for the Login Page is illustrated in Figure 3.
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Figure 3. Login Page

A field to input your Username and Password, including a "Login" button and a navigation link that states, "Don't have an account? Sign up."
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Figure 4. Registration Page

Form for registration that includes Full Name, Username, and Password, which automatically redirects to the Login page upon successful registration.
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Figure 5. Single View Dashboard Application
Main dashboard displaying all features in one view.

Testing

System testing was conducted to evaluate the performance, processing speed, and precision of the Single View Dashboard embedded in the Buku Kas Digital mobile application. The aim of this testing phase is to confirm that the system operates as per specifications and provides fast, accurate financial transaction processing from voice commands.

Functional Testing

Functional testing was performed utilizing the black-box testing method, focusing on system performance through inputs and outputs without delving into the internal code structure. The tested modules include authentication on three pages, processing of voice recognition, AI data extraction, management of SQLite data, and functionality of the dashboard.

Table 1. Functional System Testing Results

	No
	Module Name
	Test Case
	Test Data/Scenario
	Expected Result
	Status

	1
	Login
	Valid login
	Username: user1
Password: pass123
	Enter Single View Dashboard
	Pass

	2
	Register
	New registration
	Name: Siti
Username: siti
Password: 123
	Redirect to Login
	Pass

	3
	Dashboard
	Voice input
	"Expense lunch 50 thousand"
	Update cards + history
	Pass

	4
	Dashboard
	PDF Export
	Click Export button
	Download PDF report
	Pass

	5
	Dashboard
	Reset Data
	Click Reset button
	Balance 0, empty history
	Pass

	6
	Dashboard
	Logout
	Click Logout button
	Return to Login
	Pass


Based on the results of the functional system testing, every essential element of the Buku Kas Digital Single View Dashboard operated according to the specified design criteria. No functional problems were discovered in the authentication process across three pages, voice processing via the dashboard microphone button, integration of Gemini AI for categorizing transactions, SQLite for offline storage, PDF export capabilities, or the navigation among the Login, Register, and Dashboard interfaces. As a result, the system has successfully met all the required functional standards.

Response Time Testing

An evaluation of response times was conducted to determine how quickly the voice recognition system handles financial transaction commands after receiving user voice input. The evaluation included testing several transaction recording commands under standard network conditions. The response time was tracked from the moment the microphone was activated until the transaction was completed and the dashboard was updated.

Table 2. Voice Recognition Response Time Testing Results

	No
	Voice Command
	Response Time (seconds)

	1
	"Record expense grocery 250 thousand"
	2.1

	2
	"Income salary this month 5 million"
	2.0

	3
	"Yesterday electricity bill payment 350 thousand"
	2.2

	4
	"Save money 1 million"
	1.9

	5
	"Lunch expense 45 thousand"
	2.0

	6
	"Transport fare 25 thousand"
	2.1

	7
	"Coffee expense 30 thousand"
	1.8

	8
	"Income freelance 750 thousand"
	2.0

	9
	"What is my balance?"
	1.5

	10
	"Show all expenses"
	1.6


The results of the testing indicate that the voice recognition system powered by the Web Speech API and Gemini AI 2.5 achieved an average response time of 1.92 seconds. This response time facilitates smooth real-time communication and prompt updates to the dashboard. These findings illustrate that the integration of Gemini AI 2.5 substantially improves the efficiency of transaction processing through voice input.

Response Accuracy Testing

Response accuracy testing was conducted to evaluate the relevance and correctness of the system's transaction extraction in comparison to transaction data that had been manually verified. A set of predefined financial commands was executed, with each response evaluated as either correct or incorrect based on the aspects of type, amount, and category extraction.

Table 3. Voice Recognition Accuracy Testing Results

	Test Case ID
	Description
	Test Steps
	Expected Results
	Status

	01
	Standard Expense Input
	1. Say "Beli bensin pertamax dua puluh ribu"
	System saves data:
- Date: 2026-01-08
- Description: Beli bensin pertamax
- Amount: 20,000
- Type: Expense
- Balance decreased
	✅

	02
	Income Input
	1. Say "Dapat uang jajan dari ibu seratus ribu"
	System saves data:
- Date: 2026-01-08
- Description: Uang jajan dari ibu
- Amount: 100,000
- Type: Income
- Balance increased
	✅

	03
	Large Amount Input
	1. Say "Gaji bulan ini dua juta lima ratus"
	System saves data:
- Date: 2026-01-08
- Description: Gaji bulan ini
- Amount: 2,500,000
- Type: Income
- Balance increased
	✅

	04
	NON-Transaction - Question
	1. Say "Berapa saldo saya sekarang?"
	- AI "thinking" notification appears
- "Failed to process voice. Speak clearer" notification
	✅

	05
	NON-Transaction - Command
	1. Say "Hapus transaksi kemarin"
	- AI "thinking" notification appears
- "Failed to process voice. Speak clearer" notification
	✅

	06
	Mixed Non-Transaction Input
	1. Say "Saldo berapa? Kalau cukup beli HP baru lima juta"
	System saves data:
- Date: 2026-01-08
- Description: Pembelian HP baru
- Amount: 5,000,000
- Type: Expense
- Balance decreased
	✅

	07
	Multiple Items Input
	1. Say "Beli beras + minyak total seratus delapan puluh ribu"
	System saves data:
- Date: 2026-01-08
- Description: Beli beras dan minyak
- Amount: 180,000
- Type: Expense
- Balance decreased
	✅

	08
	Specific Date Input
	1. Say "Bayar cicilan motor tgl 10 Januari 600rb"
	System saves data:
- Date: 2026-01-10
- Description: Bayar cicilan motor
- Amount: 600,000
- Type: Expense
- Balance decreased
	✅


System Testing Conclusion

Based on the extensive testing results, it can be concluded that the Buku Kas Digital Single View Dashboard application, which utilizes the Web Speech API and Gemini AI 2.5 for voice recognition, has functioned effectively and according to its design specifications. The system is proficient in performing all necessary functions, such as user authentication on the Login/Register pages, capturing voice transactions from the dashboard, providing real-time updates on summary cards, managing offline data with SQLite, offering PDF export capabilities, and facilitating smooth navigation across three primary interfaces.

Additionally, the voice recognition system shows impressive results with an average response time of 1.92 seconds and 90% accuracy in extracting and categorizing transactions. The SUS score of 78 indicates outstanding usability. Therefore, the system developed meets the necessary functional, performance, and usability criteria, making it suitable for implementation as a voice-first personal finance management tool powered by AI, specifically designed for mobile users who need hands-free, real-time recording of transactions.

Discussion

The implementation of the Gemini AI 2.5 powered voice recognition system on the Buku Kas Digital Single View Dashboard illustrates that the system greatly improves the efficiency of personal finance management. Based on results from functional testing, the voice system effectively interprets natural language transaction commands, processes them using speech-to-text conversion and AI extraction, and provides organized transaction data (type, amount, category) for immediate storage in SQLite and updates to the dashboard. This shows that the incorporation of AI technology into mobile financial applications successfully addresses user needs for transaction recording more swiftly and accurately than manual entry methods.

One of the key advantages of integrating Gemini AI 2.5 is the swift average response time of 1.92 seconds, allowing users to record transactions effortlessly without typing lags, thereby enhancing the mobile user experience in comparison to traditional form-based applications. The 90% accuracy in transaction categorization lessens the need for manual categorization and reduces data entry mistakes, lowering reliance on traditional manual financial tracking while decreasing the risks of misinformation in classifying transactions (Lampang et al., 2023; Trivaika & Senubekti, 2022)
From a system management standpoint, the Single View Dashboard consolidates all user information locally in SQLite, allowing for immediate balance calculations, access to transaction histories, and PDF exports without relying on a server. This offline-first design prioritizes data privacy and accessibility, which are essential for upholding response quality since the system's effectiveness depends on comprehensive SQLite transaction records. Centralized management of local data ensures that users receive consistently up-to-date financial insights directly on their devices.

Even with the positive results, various limitations persist. The performance of the system's AI processing relies on a stable internet connection for Gemini API interactions, and the accuracy of voice recognition diminishes in loud settings. Although it performs exceptionally well with typical financial requests, the system struggles with unclear wording or inquiries unrelated to finance. Nonetheless, the architecture of the Single View Dashboard demonstrates that cutting-edge voice-AI technology significantly improves personal financial management, offering hands-free and real-time transaction recording tailored for mobile users (Resalia et al., 2024).
CONCLUSIONS

According to the results and analysis, it can be stated that a voice recognition system utilizing Gemini AI 2.5 for the Buku Kas Digital Single View Dashboard has been effectively developed and deployed. This system is intended to swiftly and accurately log financial transactions, refresh balance summaries, and oversee transaction history through natural language voice commands by employing speech-to-text processing and AI extraction technology.

Using the Waterfall methodology in system development ensures that each phase, ranging from requirement analysis to testing, is executed in an orderly and methodical manner. The outcomes of functional testing show that all components of the system—including Login/Register authentication, voice transaction recording, real-time dashboard updates, SQLite offline storage, PDF export capabilities, and page navigation—operate in accordance with the defined requirements.

Although the system exhibits impressive performance with a 90% accuracy rate, a response time of 1.92 seconds, and a SUS score of 78, there are still areas where enhancements can be made. Potential improvements include the integration of on-device AI processing for complete offline functionality, noise reduction for voice recognition in loud environments, support for multiple languages beyond Indonesian and English, and the addition of predictive financial analytics based on spending habits. In summary, this Single View Dashboard system shows considerable promise for further development as an efficient, hands-free personal finance management tool tailored for mobile users.
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