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Background: Why External Conditions Matter

Inside + Outsideè Context output
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Requirement: What We Designed For

Scalability
Easy node expansion/removal

Accessibility
Real-time mobile app

Comprehensive Hive-Environment Analysis
Internal + External data

Low-Cost Implementation
Uses LoRa, not GSM/ LTE + Cost Low
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System Architecture: End-to-End Data Flow

LoRa → MQTT → Cloud → Mobile

Low-power, reliable data flow

Detailed process explained next
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Software

Worker node Master node

Wifi, LoRa, Time Server, and MQTT
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Received?

Created JSON

Every 3 minutes

Send to Master node

yes

Retry up to N times



Server

15

Speaker : Seongmin Park



16

Server

MQTT server Cloud server Database
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Mobile Application

Emergency AlarmMap Screen Graph Screen Home Screen
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Result and Future Plan

inside outside

1. Access point

2. Hardware miniaturization

3. AI-based optimal beehive placement recommendation
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