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AMBITIOUS Project -—

Digital Solutions for the 5G era | ‘
Precision Agriculture A M B I T I @U S

Development of a smart dacus trap for detecting olive fruit ~  oigitai solutions for the s era
flies

Development of loT-enabled weather stations for | ‘ Ilve=]
collecting microclimate data
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Real-time correlation of pest presence with local O 5 HE S
environmental conditions REGION

OF WESTERN
GREECE

Alerts and forecasts for pest outbreaks

Seamless integration with the PIKEI 1oT analytics engine, @
enabling centralized control and insights
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Problem | ‘

Fragmented & Inefficient Pest Monitoring

* Traditional traps require manual inspection, leading to delays and
incomplete data.

* Field monitoring is labor-intensive, subjective, and costly for farmers and
cooperatives.

* Lack of continuous environmental measurements prevents accurate
correlation with pest activity.

* No unified system exists to combine data from traps, microclimate
sensors, and field conditions.

* Limited ability to deliver timely alerts or actionable insights to mitigate
infestations.
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Challenges

Technical Challenges

e Capturing high-quality images in outdoor, low-power conditions.

* Ensuring reliable data transmission from remote agricultural areas.

* Maintaining device autonomy using solar power and battery-based operation.
* Integrating edge computing and cloud analytics for real-time insights.
Operational Challenges

* Providing a system that is easy to deploy by non-technical users (farmers).
* Ensuring devices withstand heat, humidity, dust, and weather exposure.
* Scaling to large agricultural areas with many traps and sensors.

* Enabling interoperability with future Al models and forecasting engines.
Data & Insight Challenges

* Achieving consistent, structured, high-frequency data collection.

 Combining insect presence, microclimate data, and historical patterns into a unified dataset.

* Delivering clear, real-time notifications that support decision-making.
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Solution

PIKEI’s Integrated loT & Cloud Ecosystem Advanced Monitoring & Data Fusion

Development of a smart dacus trap
equipped with camera, sensors, and

low-power electronics.

Robust loT infrastructure from the
device to the cloud, supporting secure

data flow.

Edge-to-cloud continuum enabling

Automated image capture and upload °
for Al-based insect detection.

Integration of microclimate sensors fore
humidity, temperature, and
environmental metrics. .

Real-time correlation of pest presence
with weather conditions.

Advanced dashboards offering

Secure, Scalable & User-Centric

End-to-end security and identity
management.

Modular design enabling future
hardware and algorithm upgrades.

Clear web-based interfaces for
farmers, agronomists, and
cooperatives.

Image capture Debriefing Image Analysis Notification Service
leaves abnormal
” I loT Core Amazon SNS
Collected
Image Dataset normal
~~  Far Edge - — Cloud —
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Cloud Infrastructure | ‘
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Infrastructure
— Management
—  Elasticity

End —to—-end
security
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Time series database

Stream — based
analytics

Data analytics
pipelines

Edge analytics
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e Built on ESP-32-based node provided by
PIKE]

 5MP Camera

 Powered by rechargeable battery and solar
panel

* Single 18650 Li-lon battery cell
* 50W photovoltaic
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Insect Detection (dacus fly of olive trees)
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Insect Detection Renovated

Version 2 involves 3D printing own dacus fly traps
Achieve highest modularity
Improve camera alignment and stability

Minimize deployment stands

— trap directly mounted/hanged on the tree — as the
traditional ones

— stand only for photovoltaic — out of tree shadow)

Introduce sensor for Ammonia sulphate
(NH4)2S04 liquid level to optimize farmers
notification service

Possibility to support both Liquid and dry types of
dacus traps
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Next Steps |_‘

 PIKEI IoT platform fully validated end-to-end — from device sensing to cloud analytics and
user interfaces.

« Next phase focuses on integrating the intelligence layer, incorporating Al-driven insect
detection and advanced analytics.

« Deploy Version 2 of the smart dacus trap on-site, featuring improved hardware design,
enhanced stability, sensor integration, and better energy autonomy.

« Perform field-scale evaluations in olive groves to assess system performance under real
conditions.

* Prepare the ecosystem for continuous Al model updates, large-scale rollouts, and
Integration with partner solutions.
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