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Abstract  

Digital transformation in accounting practices demands high efficiency in processing 

transaction data from physical documents to digital systems. This study explores the 

implementation of Optical Character Recognition (OCR) technology using the Google Cloud 

Vision API integrated with the Telegram Bot platform for free automation of accounting data 

input. The main problems faced by micro and small enterprises (MSMEs) are the high cost of 

automated accounting software and the complexity of manual input that is prone to human 

error. The methodology used is the development of a serverless- based system that connects the 

Telegram interface as a document scanner with Google's machine vision for text extraction. 

The results show that this integration is capable of extracting data from receipts and invoices 

with an accuracy level above 90% under normal lighting conditions. In conclusion, the use of 

free tools and cloud-based infrastructure can democratize advanced accounting technology for 

small economic actors, reduce administrative workloads, and increase the validity of financial 

reports. 

 

Keywords: OCR, Google Cloud Vision, Telegram Bot, Accounting Automation, MSMEs. 

 

1. INTRODUCTION 

The dynamics of global accounting have shifted from paper -based record-keeping to a 

digital ecosystem that demands speed and real-time data accuracy. In the Industry 4.0 era, 

accounting is no longer simply a historical record-keeping function, but rather a strategic tool 

for business decision-making that must be supported by rapid data availability. However, the 

biggest obstacle in this transition is the time-consuming manual data entry process and the high 

risk of input errors, especially in companies with large daily transaction volumes (Appelbaum 

et al., 2017). 

The implementation of information technology in accounting aims to minimize human 

involvement in repetitive tasks so that accountants can focus on more complex managerial 

analysis. Automation of transaction data entry from physical documents such as invoices, 

receipts, and shopping receipts is a top priority in the development of today's accounting 

information systems. The use of cloud-based technology (cloud computing) provides 

organizations with the opportunity to manage their data more flexibly and efficiently without 

having to invest in expensive hardware infrastructure (Mancini et al., 2017). 

The dynamics of global accounting have shifted from paper -based record-keeping to a 

digital ecosystem that demands speed and real-time data accuracy. In the Industry 4.0 era, 

accounting is no longer simply a historical record-keeping function, but rather a strategic tool 

for business decision-making that must be supported by rapid data availability. However, the 

biggest obstacle in this transition is the time-consuming manual data entry process and the high 

risk of input errors, especially in companies with large daily transaction volumes (Appelbaum 

et al., 2017). 

The implementation of information technology in accounting aims to minimize human 

involvement in repetitive tasks so that accountants can focus on more complex managerial 
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analysis. Automation of transaction data entry from physical documents such as invoices, 

receipts, and shopping receipts is a top priority in the development of today's accounting 

information systems. The use of cloud-based technology (cloud computing) provides 

organizations with the opportunity to manage their data more flexibly and efficiently without 

having to invest in expensive hardware infrastructure (Mancini et al., 2017). 

Despite the widespread availability of accounting automation technology, Micro, Small, 

and Medium Enterprises (MSMEs) often lag behind in technology adoption due to limited 

budgets and limited IT skills. Enterprise Resource Planning (ERP) software licensing fees, 

which offer automated document scanning features, remain prohibitively expensive and 

unaffordable for small businesses. Consequently, many MSMEs persist with conventional 

methods, ultimately hindering their economic growth due to inaccurate and delayed financial 

reports (Thottoli, 2021). 

Beyond cost, the complexity of accounting software interfaces is often a barrier for non-

accountant users in MSMEs. Solutions are needed that are not only affordable but also utilize 

platforms users are already familiar with, such as instant messaging apps. Integrating advanced 

technology into simple applications is key to driving accounting digitalization at the grassroots 

level (Papadopoulos et al., 2020). 

Optical Character Recognition (OCR) is a technology that enables computer systems to 

recognize text in images and convert it into processable digital data. In the accounting context, 

OCR acts as a bridge between physical transaction evidence and digital bookkeeping systems, 

capable of automatically extracting invoice numbers, dates, vendor names, and even transaction 

amounts. The use of OCR can significantly reduce clerical workloads and increase accounting 

office operational efficiency by more than 50% (Hamad et al., 2020). 

The Google Cloud Vision API has emerged as one of the most powerful OCR engines on 

the market today, leveraging deep learning models capable of recognizing text in various 

formats, languages, and even handwriting with high accuracy. Google Cloud Vision's ability to 

process images through a cloud interface allows developers to build applications without 

requiring in-depth expertise in computer vision algorithms. This opens up innovation for the 

creation of intelligent and scalable accounting tools (Bisong, 2019) 

Telegram has evolved beyond being an instant messaging app into a powerful 

development platform thanks to its open and easy-to-integrate Bot API. Telegram's strength lies 

in its ability to handle a wide variety of file types, including high-resolution images, and its 

highly stable asynchronous interaction features. Using Telegram as an interface for accounting 

apps allows users to send photos of receipts anywhere and anytime, directly from their 

smartphones without the need to download additional apps (Kurniawan et al., 2020). 

Implementing Telegram Bots in accounting workflows also offers data security through 

the platform's end-to-end encryption. Bots can be programmed to act as personal assistants, 

receiving documents, passing them to an OCR engine, and returning the extracted data to the 

user for confirmation. This approach humanizes advanced technology by integrating it into 

simple, everyday communication experiences (Faroqi et al., 2019). 

One of the key advantages of using Google Cloud Vision for this project is the availability 

of a substantial free monthly quota for new and small-scale users. This is highly relevant to the 

needs of MSMEs, which require low-cost yet high-quality solutions. By utilizing the free tier of 

cloud services, developers can create automated accounting systems without burdensome fixed 

operational costs, as long as daily transaction volumes remain within reasonable limits (Goyal, 

2021). 

Taking advantage of these free services doesn't mean sacrificing quality, as the machines 

used are the same as those used by large-scale companies. This cost efficiency allows MSMEs 

to reallocate financial resources to product development or marketing, rather than just office 
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administration costs. Cost transparency in cloud services also makes it easier for businesses to 

project budgets as their businesses grow (Vaquero & Rodero-Merino, 2011). 

The integration process between Telegram Bot and Google Cloud Vision requires an 

intermediary layer typically built using a programming language like Python or Node.js. When 

a user sends a photo of a receipt to Telegram Bot, the intermediary server captures the file, 

sends it to the Google Cloud Vision API for processing, and receives a raw text response. This 

process occurs in seconds, providing a highly responsive and efficient user experience (Lutz, 

2018). 

The raw data obtained from OCR is then processed using simple Natural Language 

Processing (NLP) techniques or pattern matching ( regex ) to separate the total value, tax, and 

transaction date. This cleaned data structure can then be directly inserted into an accounting 

database or digital spreadsheet such as Google Sheets. This inter-platform synchronization 

creates a cohesive accounting ecosystem with minimal manual intervention (Cholissodin et al., 

2021). 

While this system offers convenience, data security in accounting applications remains a 

priority that cannot be ignored. Sending financial documents via the cloud requires strict data 

encryption both during transit and storage. Researchers must ensure that access to the Google 

Cloud Vision API is protected by secure encryption keys to prevent the company's sensitive 

data from being leaked to unauthorized third parties (Zissis & Lekkas, 2012). 

In addition to security, the validity of OCR data must be verified before being entered into 

the general ledger. The system should be designed to provide feedback to users for manual 

confirmation if the OCR engine's confidence score falls below a certain threshold. Integrating 

human validation into this automated workflow ensures that the resulting financial reports 

remain compliant with generally accepted accounting principles (Pathak, 2005). 

This free OCR implementation is just the first step toward fully automated accounting 

driven by Artificial Intelligence ( AI ). In the future, the system will not only extract text but 

also be able to automatically categorize transactions based on a company's historical spending 

patterns. Combining OCR with machine learning algorithms will enable early detection of 

transaction anomalies or potential fraud in financial records (Borthick & Pennington, 2017). 

In the future, Telegram's use as an interface may evolve into a more interactive voice 

assistant. The trend of "touchless accounting" will become increasingly apparent for businesses 

of all sizes, from street vendors to large corporations. This research demonstrates that 

technological and cost barriers are no longer a reason for MSMEs to digitalize their accounting 

practices for a more transparent business future (Richins et al., 2017). 

 

2. RESEARCH METHODS 

This research method uses a qualitative approach with a system development model 

(System Development Life Cycle - SDLC) focused on the integration of cloud-based technology 

for accounting automation. Research data was collected through literature studies and 

laboratory experiments to test the effectiveness of asynchronous interactions between the 

Telegram Bot interface as an image input capture tool and the Google Cloud Vision API as a 

text extraction engine (Kurniawan et al., 2020). The system workflow was designed using the 

Python programming language, which acts as a bridge (middleware) to process JSON 

responses from Google Cloud and map them into accounting data structures through pattern 

matching techniques (Regular Expressions) (Lutz, 2018). Data analysis was carried out by 

comparing the character accuracy level (Character Error Rate) between the original physical 

document and the digital extraction results, to ensure the validity of the resulting financial 

information (Cholissodin et al., 2021). Functional testing techniques were carried out end-to-



EDUNOMIKA (ISSN:2598-1153) Vol. 10 No. 01, 2026 

 

4 

end to measure system responsiveness under various image quality conditions, thus obtaining a 

stable and accountable free OCR implementation model for the MSME scale (Bisong, 2019). 

 

3. RESULT AND DISCUSSION 

System Architecture and Integration Workflow 

The development results show that the integration between Telegram Bot and Google 

Cloud Vision API creates a highly responsive and minimalist accounting workflow. The system 

works by capturing images of financial documents (receipts/invoices) sent by users via 

Telegram, which are then forwarded by Python-based middleware to the Google Cloud Vision 

server using an asynchronous method. Google's vision engine successfully extracts raw text 

from the images by detecting optical features and line structures, which are then returned in 

JSON format for further processing by a data cleansing script (Bisong, 2019). The use of 

Telegram as an interface has proven effective due to its ability to handle image compression 

without losing important character details required for accounting records (Kurniawan et al., 

2020). 

Data Extraction Accuracy Analysis (OCR) 

Based on testing 50 financial document samples with varying print quality, the system 

demonstrated an average character accuracy of 92% under optimal lighting conditions. Critical 

accounting data such as total nominal value, transaction date, and vendor name were 

successfully extracted correctly through the implementation of Regular Expressions (Regex) 

mapped to the JSON response structure. However, the results of the discussion found that the 

accuracy rate decreased to around 78% for documents with faded ink or images taken in low-

light conditions (Cholissodin et al., 2021). This confirms that despite Google Cloud's advanced 

OCR technology, the quality of the input image remains a key determining factor in the validity 

of the resulting accounting information data (Hamad et al., 2020). 

Evaluation of Cost Efficiency and Accessibility of MSMEs 

One of the most significant findings of this study is the cost efficiency achieved through the 

use of Google Cloud Vision's free tier. With a free quota of 1,000 request units per month, this 

system is capable of serving the accounting needs of MSMEs with low to medium transaction 

volumes without software operational costs. Compared to commercial ERP software solutions 

that charge monthly licensing fees, this implementation offers up to 100% savings in 

administrative costs in the initial phase (Goyal, 2021). This discussion demonstrates that the 

democratization of advanced accounting technology can be achieved through developer 

creativity in assembling free cloud services available on the market (Thottoli, 2021). 

Data Validation and Internal Control 

Despite the smooth automation, discussions regarding internal accounting controls highlight 

the need for a human verification process before data is stored in the digital ledger. The system 

is designed to send the extracted text back to users via Telegram for final confirmation. This 

step is crucial to prevent garbage in, garbage out (GIGO) in accounting information systems, 

where machine errors in reading numbers can lead to misleading financial reports (Pathak, 

2005). The integration of machine speed and human accuracy in this system creates an 

accounting model that is not only fast but also legally and professionally accountable 

(Appelbaum et al., 2017). 

Technical Mechanism of JSON Extraction and Data Transformation 

The implementation results show that the Google Cloud Vision API not only provides raw 

text output, but also includes coordinate metadata (bounding box) and confidence level 

(confidence score) for each detected word. In technical discussions, the use of this metadata 

allows the system to distinguish between text that is the merchant name (usually located at the 

top of the document with a larger font size) and text that is the nominal value of the transaction. 
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The data transformation process is carried out in the middleware layer using string cleaning 

logic to remove non-numeric characters in the amount column, so that the data is ready to be 

converted into a float or decimal data type for accounting purposes (Bisong, 2019; Lutz, 2018). 

Effectiveness of OCR on Typographic Variations of Financial Documents 

This study found that OCR effectiveness is significantly influenced by the font type and 

print media of the document. Documents printed using thermal printers (such as convenience 

store receipts) tend to have a high extraction success rate (95%) due to the sharp contrast of 

black on white paper. However, a discussion of the system's limitations revealed that 

handwritten invoices or receipts with stamps overlying the main text experienced a decrease in 

accuracy to below 70%. This reading failure requires additional algorithms or the use of the 

more specific DOCUMENT_TEXT_DETECTION feature in Google Cloud services to handle 

the high text density of complex accounting documents (Cholissodin et al., 2021; Hamad et al., 

2020). 

Scalability and Latency Analysis on Telegram Platform 

Telegram-based integration offers advantages in latency and scalability. Test results show 

that the average time from image submission to user receipt of structured data is between 3 and 

5 seconds. This latency is considered very acceptable for a mobile accounting application. 

Socio-technical discussions highlight that using Telegram reduces MSME users' psychological 

barriers to new technology, as they interact with the bot as if they were messaging a colleague. 

This significantly increases the technology adoption rate compared to using dedicated mobile 

applications that require login processes and more complex interfaces (Kurniawan et al., 2020; 

Faroqi et al., 2019). 

Implications for Audit Trail and Reliability of Financial Statements 

From an accounting perspective, automation through free OCR significantly contributes to 

the creation of a robust digital audit trail. Every image sent via Telegram is automatically 

stored on the server (or can be forwarded to cloud storage like Google Drive), so every data 

entry has apermanently attached digital physical evidence. Discussions on reporting reliability 

indicate that by reducing manual intervention, the risk of transposition errors, which are 

common in manual entry, can be significantly minimized. Final human validation before data is 

entered into the general ledger remains a vital internal control, ensuring the system's human-in-

the-loop nature, supporting the integrity of financial information (Pathak, 2005; Appelbaum et 

al., 2017). 

Sustainability Analysis: Free Tier vs. Enterprise Scale 

Discussions on the digital economy emphasize that this "free implementation" model is 

highly sustainable for MSMEs with transaction volumes under 1,000 per month. However, for 

larger companies, transitioning to a paid model is still considered significantly cheaper than the 

labor costs of manual data entry. This cost efficiency is measured not only in software licensing 

expenses but also in the value of time saved (opportunity cost). By automating clerical tasks, 

accounting staff can shift their focus to cash flow analysis and tax planning, which add value to 

business sustainability (Goyal, 2021; Thottoli, 2021). 

 

4. CONCLUSION 

Based on the results of the research and discussion that has been carried out, this study 

concludes that: 

1. Effectiveness of Technology Integration: The implementation of Optical Character 

Recognition (OCR) technology through the integration of the Google Cloud Vision API 

and Telegram Bot has proven to be a reliable accounting automation solution. Using 

Telegram as an interface provides a high level of accessibility for MSME users due to 
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its ease of operation and the stability of asynchronous image data delivery (Kurniawan 

et al., 2020). 

2. Data Accuracy and Reliability: The system is capable of achieving an average text 

extraction accuracy of 92% on financial documents with good print quality. However, 

system reliability remains dependent on external variables such as lighting quality and 

the physical integrity of the document. Therefore, a manual validation mechanism by 

users (human-in-the-loop) remains an essential internal control procedure to ensure the 

validity of financial reports (Cholissodin et al., 2021; Pathak, 2005). 

3. Democratizing Technology for MSMEs: Leveraging the free tier of Google Cloud 

Vision provides micro-businesses with the opportunity to adopt advanced accounting 

technology without the burden of expensive software investments. This demonstrates 

that the cost barrier to digitalization can be overcome through innovative, efficient 

cloud-based system architectures (Goyal, 2021; Thottoli, 2021). 

4. Contribution to Operational Efficiency: Automating data entry through this system 

significantly reduces clerical workload and minimizes the risk of human error in 

recording transactions. Furthermore, this system creates a robust digital audit trail, 

which in turn improves the transparency and quality of financial management at the 

small business level (Appelbaum et al., 2017; Hamad et al., 2020). 
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