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Motivation, problem area

• Manual monitoring of greenhouse 
parameters affects most farmers in 
Kenya.

• Its ineffectiveness leads to 
prevalence of pests and diseases, 
low crop yields, increased labor 
costs and wastage of resources.

• Lack of data storage services for 
future inferences.

Tomatoes grown in DeKUT  greenhouse
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• Measurements based on individuals 
feeling and comfort

• Regular manual checking of 
greenhouse parameters.

•  This system gives real-time data  
analysis, visualization and 
feedback.

• Saves water, pests and crop diseases 
mitigation hence optimum crop 
conditions.

Soil moisture measuring 
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Greenhouse sensor deployment
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General Research Objectives

• To collect, store, analyze and visualize greenhouse data 
on;

           Ambient temperature. 
           Soil moisture.
           Soil temperature.
           Relative humidity.
           Light intensity and
           Air quality.
• Give feedback, insights to the farmer via SMS, email or 

a tweet using open source tools.
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Research approach, Methodology
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Lora Technology
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Lora gateway and sensor calibration
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Grove DHT Humidity & 
temperature
sensor.

Vegetronix soil temperature sensor
THERM200-

Vegetronix H400 soil 
moisture
sensor.

Sensors
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Mbed on line compiler

Mbed commandline (cli)

Mbed NUCLEO-F44RE
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Programming and circuit fabrication
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Power management scheme
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Solar powering and deployment
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Major Outcomes/Results
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Major Outcomes/Results
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MQTT Protocol

Data stored in Influx database

Payload viewed on the command line

Data pipeline
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Influxdb Database Grafana visualization
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Regression to fill in the missing data

Dash application and plotly



                                                                                                                13th  SEPT 2019                                                                                                        

Predictions on parameters
Watering events
Email alerts when gateway or device is down

Cont ..
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Feedback

SMS
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Conclusion and outlook

• This paper has demonstrated real  time monitoring of greenhouses and field 
conditions at a coffee firm buy use of lora radio networks (LoRaWAN).

• We have used Nucleo-F446RE development boards and sensors, cloud 
computing, such as TTN, MQTT protocol with python SDK, solar power and 
databases.

• The system is able to collect temperature, relative humidity, soil temperature 
and moisture from greenhouse and open field, transmit to a cloud server, 
visualize and give alerts seamlessly and in real time.

• Future work will focus on analysis of the data collected to provide meaningful 
insights and alerts to farmers. We also intend to develop web and android 
applications interfaced with cloud services for efficiency.
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