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A Greenhouse Is More Than a Collection of
Sensors

Commercial greenhouse operations must continuously manage interacting environmental and
crop conditions. Traditionally, variables like temperature, humidity, and light are monitored in
silos.

CLIMATE IRRIGATION CROPS

Connected Greenhouse Intelligence: Moving from monitoring to understanding relationships.

Al can potentially combine signals from climate, irrigation, and crop images to provide contextual
insights that isolated sensors cannot reveal.



From Sensor Readings to Intelligent
Monitoring

What is Al Greenhouse Climate Monitoring?

It is the combination of connected sensors and artificial intelligence to continuously analyze
environmental conditions. Al doesn't just record data; it looks for deviations, patterns, and

emerging problems.

ILLUSTRATIVE EXAMPLE:
Temperature 1t + Humidity ¥ + Soil Moisture ¥
Al Result: Potential indication of developing water stress requiring investigation.




The Four Layers of an Al Greenhouse
Workflow

¢ 1.DATA COLLECTION: Sensors and cameras capture real-time environmental data.

® 2.DATA PROCESSING: Current data is normalized and merged with historical
records.

® 3. Al ANALYSIS: Models identify anomalies or trends.

¢ 4. ACTION: The system notifies staff or recommends a specific intervention.

"Automation depth depends on system design, operating policy, and authorization."



Why Context Matters in Monitoring

Live Greenhouse Environmental Trends (lllustrative)
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Individual Alerts Al Interpretation
A simple high-temp alert triggers a fan. It Al identifies that cooling is needed but
ignores that humidity is already too low. humidity must be preserved to protect

the crop.



Move Beyond Fixed Irrigation Schedules

Fixed watering schedules often fail to account for cloud cover, sudden heat spikes, or varying

growth stages.

DATA SOURCES: Moisture + Temp + Forecast + History
N2
Al ANALYSIS: Context-Aware Recommendation
N2
OPERATOR: Approval & Execution

The goal is better information for more context-aware decisions—not just "more" watering.



Computer Vision Adds the Crop's
Perspective

While sensors track the air, cameras track the plants. Computer vision provides a visual layer of
data.

Visual Observations Al Flagging

e Color changes Al identifies potential visual indicators

« Leaf abnormalities requiring human inspection.

e Growth irregularities

NOTE: findings should be treated as signals for human inspection rather than guaranteed diagnosis.



Multimodal Greenhouse Intelligence

INPUTS:
Climate | Irrigation | Imagery | History

MULTIMODAL Al AGENT

OUTPUTS:
Actionable Insights for the Operator

Connecting multiple sources provides deep context that isolated systems miss.



Turning Alerts Into Actions

Traditional Al-Assisted
Detect - Alert = Interpret = Manual Action Detect = Interpret - Evaluate - Recommend
- Record

Al potentially reduces manual interpretation work, allowing growers to focus on high-value
agronomic decisions.



Yesterday's Data Informs Tomorrow's
Decisions

A greenhouse is a learning system. Every action and environmental outcome is a data point for
future refinement.

OBSERVE - ANALYZE - ACT - RECORD - LEARN

Historical trends help identify recurring patterns and clarify the relationship between
interventions and outcomes.



Integrating With Existing Technology

Al does not require a "rip and replace" strategy. It acts as an intelligence layer above your
current infrastructure.

 Environmental Sensors (Existing)

e Irrigation Controllers (Existing)

o Al AGENT LAYER (New Integration)

« Farm Management Software (Connected)



Where Al Monitoring Creates Value

FASTER DETECTION RESOURCE MANAGEMENT

Earlier ID of anomalies. Informed irrigation & energy
decisions.

LESS MANUAL WORK PREDICTIVE INSIGHTS

Reduced data interpretation time. Pattern-based foresight.

The core benefit is improved visibility across complex greenhouse operations.



Six Implementation Considerations

1. Data Quality: Reliable sensors are foundational.

2. Integration: Seamless connection with legacy systems.
3. Human Oversight: Critical for high-stakes decisions.

4. Model Accuracy: Awareness of false positives.

5. Security: Enterprise-grade cybersecurity.

6. Scalability: Path to multi-zone deployment.



A Practical Implementation Roadmap

Don't automate everything at once. Start focused.
é DEFINE: Pick one operational problem.

® PREPARE: Validate the data flow.

® PILOT: Run a focused Al test case.

® MEASURE: Evaluate usefulness and accuracy.

¢ SCALE: Expand to other zones.



Al Assists Growers. It Does Not Replace
Them.

Al CAN SUPPORT: HUMANS REMAIN FOR:

Pattern detection, data correlation, alert Agronomic judgment, safety decisions,

prioritization, and historical analysis. and handling unexpected biological
shifts.

"Al provides additional insight. Experienced people remain accountable."



One Operational View (lllustrative)

Zone A Status

Temp: 24°C Moisture: 42%
Humidity: 55% Last Irr: 2h ago

*Data displayed is for illustrative purposes only.



Frequently Asked Questions

Q: Can Al automate irrigation?
A: Al provides recommendations or initiates approved actions based on system design and
operator authority.

Q: Is it suitable for existing setups?
A: Yes, Al can act as an integration layer for existing sensors and controllers.

Q: Does it replace the grower?
A: No. It gives the grower better visibility and faster notification of anomalies.



Key Takeaways

» Greenhouse conditions are complex and interacting.
Al connects climate, irrigation, and visual data.
» Human oversight is essential for agricultural success.

e The goal is intelligent support, not replacement.

The future of greenhouse operations is connected and data-driven.



Build Intelligent Workflows With PiTangent

We develop Al/ML solutions that connect automation with real-world business and agricultural
workflows.

Core Capabilities

e Al Agent Development

o Computer Vision for Agriculture
 Data Integration & Analytics

» Workflow Automation

Explore Al / ML Services


https://pitangent.com/our-expertise/ai-ml-development-services/

Ready to Explore Al for Your Greenhouse?

Discuss your workflow and identify where Al can create measurable value.

US: +1(469) 983-0448 | India: +91 8100954414

sales@pitangent.com

pitangent.com
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