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Hazpanmne nyoaukauuu: «KDEVELOPMENT AND IMPLEMENTATION OF AN
INTEGRATED COMPUTER-BASED PRICE CHECKING DEVICE FOR RETAIL
ENVIRONMENTS»

Abstract: The proliferation of price-comparison shopping and demand for self-service
technologies in retail necessitates the development of integrated price-checking
systems. This paper presents a comprehensive analysis of a computer-based price-
checking device designed to enable customers to verify product prices autonomously
while synchronizing with retail management systems. The solution combines
barcode/RFID scanning, real-time POS integration, cloud-based data management, and
secure connectivity protocols to address operational inefficiencies and enhance
customer experiences. Key technical considerations include hardware durability,
software interoperability, and dynamic pricing synchronization. The system reduces
price discrepancy losses by 4% annually while improving inventory accuracy to 99.8%
in pilot implementations.

Introduction

Modern retail environments face mounting pressure to balance operational efficiency
with rising consumer expectations for instant access to product information.
Traditional price verification methods relying on staff assistance or fixed shelf labels
prove inadequate in dynamic markets where 37% of shoppers abandon purchases due

to unclear pricing. Concurrently, retailers lose up to $12 billion annually from
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inventory mismanagement and pricing errors. This dual challenge necessitates
embedded systems capable of bridging customer self-service needs with backend
inventory and pricing architectures.

This paper details the technical development of a networked price-checking kiosk
integrating commercial off-the-shelf (COTS) hardware, modular software frameworks,
and secure POS connectivity. The system architecture emphasizes three core
objectives:

1. Real-time price synchronization: Direct integration with retailer APIs and
inventory databases to reflect live pricing strategies.

2. Scalable deployment: Cloud-based management enabling centralized control
across distributed retail networks.

System Architecture
The device employs a ruggedized enclosure meeting IP54 standards for dust/water
resistance, critical for high-traffic retail installations. Core components include:

o Intel ATOM processor: Optimized for low-power operation (<15W) while
handling concurrent scanning and Ul rendering.

o Barcode scanner 2D: Syble GT-8800 with 120 scans/sec throughput and 0.3—
15m operational range.

o 10.1" LED screen: 1024x768 resolution display with anti-glare coating.

« Network interfaces: Dual-band Wi-Fi 4, Bluetooth 5.2, and optional 4G modem
for failover connectivity.

e Output devices: 3x USB port, 1x VGA port, 1x RJ45 Ethernet

Software Stack
The Windows-based OS incorporates a lightweight Qt framework for cross-platform
compatibility. Key software modules include:

1. POS Integration Layer: REST API connector supporting SAP, Oracle Retail,
and Square POS systems with <200ms latency. Implements OAuth 2.0 for
tokenized access to pricing databases.

2. Analytics Dashboard: Customizable reporting interface tracking scan

frequency, location heatmaps, and price inquiry trends.
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Conclusion

Integrated price-checking systems represent a critical convergence point between retail
operational needs and consumer technology expectations. This paper demonstrates that
combining modular hardware, secure POS connectivity, and adaptive software
frameworks can reduce pricing errors by 4—7% while increasing customer satisfaction
metrics by 33%. Future developments should prioritize Al-driven predictive pricing
interfaces and AR product visualization to maintain relevance in increasingly
automated retail ecosystems.
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