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Today’s Topics

1. What is Artificial Intelligence?

2. How can AI in help horticulture?

3. Lessons learned

4. Stimulating innovation
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Definition Challenges and DownsidesRelevant Branches with 
Examples

What is Artificial Intelligence?
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Definition of Artificial Intelligence (AI)

• “Intelligence demonstrated by
machines”

• “… mimics cognitive functions that
humans associate with the human mind, 
such as learning and problem solving”
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Definition of Artificial Intelligence (AI)

• The Understanding and Decision Making by a computer/machine

• Data

• Machine Learning: Improve AI through experience, examples and data

• Robot materialistic version of AI
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Definition Relevant Branches with 
Examples

What is Artificial Intelligence?
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Challenges and Downsides



Relevant Branches with 
Examples

What is Artificial Intelligence?
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Modeling and Predicting Perception and Computer 
Vision

Decision Making and
Robotics



1. Modeling and Predicting

10Three relevant branches of AI



1. Modeling and Predicting

Growth = C * T_Air
T_Air Growth

White-Box Model
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1. Modeling and Predicting
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1. Modeling and Predicting

T_Air Growth

White-Box Model

T_Air Growth

Black-Box Model
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1. Modeling and Predicting: Black-Box Modeling

T_Air Growth

Black-Box Model
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1. Modeling and Predicting: Neural Network

• Machine Learning: training by
showing examples in the form 
of data

T_Air

AH_Air

CO_2,Air
Growth
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1. Modeling and Predicting

• Why?

• AI driven optimal greenhouse controller
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Relevant Branches with 
Examples

What is Artificial Intelligence?
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Modeling and Predicting Perception and Computer 
Vision

Decision Making and
Robotics



2. Perception and Computer Vision

• Computer/Machine understanding from digital images or videos

• Perception and Classification
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2. Perception and Computer Vision

• Computer/Machine understanding from digital images or videos

• Perception and Classification
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2. Perception and Computer Vision
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2. Perception and Computer Vision: Classification

• Step 4: Classifier

• Neural Network

Pedestrian
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2. Perception and Computer Vision:Machine Learning

• How?

• Machine Learning: Training by examples (a lot)
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Relevant Branches with 
Examples

What is Artificial Intelligence?
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Modeling and Predicting Perception and Computer 
Vision

Decision Making and
Robotics



3. Decision Making and Robotics

• Combining Perceptions and Predictions to Decisions/Actions
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3. Decision Making and Robotics

• Combining Perceptions and Predictions to Decisions/Actions

• Sense-Plan-Act
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3. Decision Making and Robotics: Sense

• Sense: Perceiving the surroundings

• Building a knowledge database
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3. Decision Making and Robotics: Sense

• Sense: Perceiving the surroundings

• Building a knowledge database
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3. Decision Making and Robotics: Sense

• Sense: Perceiving the surroundings

• Building a knowledge database
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3. Decision Making and Robotics: Plan/Predict

• Plan/Predict: Planning actions

• Reasoning from knowledge base and decision making on actions
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3. Decision Making and Robotics: Act

• Act: Actuators
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3. Decision Making and Robotics

Machine Learning and AI:

• Sens: Perception; Classifying objects and mapping surroundings
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3. Decision Making and Robotics

Machine Learning and AI:

• Sens: Perception; Classifying objects and mapping surroundings

• Plan: Reasoning and Decision Making
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3. Decision Making and Robotics

Machine Learning and AI:

• Sens: Perception; Classifying objects and mapping surroundings

• Plan: Reasoning and Decision Making

• Acting: learn by trial and error. Reinforcement Learning example:
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Definition

What is Artificial Intelligence?
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Relevant Branches with 
Examples

Challenges and Downsides



Challenges and Downsides of AI
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1. Understandability and Trust
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Challenges and Downsides of AI

Challenges and Downsides of AI



1. Understandability and Trust

2. Ethical problems/Bias
Amazon example:
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Challenges and Downsides of AI

Challenges and Downsides of AI



Lack of 
Skilled Labourers

Lack of 
Knowledgeable Growers

Sustainable and 
Resource Efficient Growth

Challenges in Horticulture
AI to the rescue!
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Lack of Skilled Labourers

a. Tough work

b. Delicate tasks
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Lack of Skilled Labourers

a. Tough work

b. Delicate tasks
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Lack of Skilled Labourers: Robotic solutions

a. Harvesting and Pruning Robots
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Lack of Skilled Labourers: Robotic solutions

a. Harvesting and Pruning Robots

b. AI plays a major role:

1. Perception and Computer Vision: Recognizing the tomato

2. Planning the actions: moving and picking
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Robotic solutions: Technical difficulties

1. Reliability

2. Speed
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Lack of 
Skilled Labourers

Lack of 
Knowledgeable Growers

Sustainable and 
Resource Efficient Growth

Challenges in Horticulture
AI to the rescue!
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Sustainable and Resource Efficient Growth

a. Resource Efficient Growth
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Sustainable and Resource Efficient Growth

a. Resource Efficient Growth

b. Automatic Optimal Climate Controllers

c. Objective function = W_1 * growth – W_2 resource usage

d. Predicting the future
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Sustainable and Resource Efficient Growth: AGC

a. Autonomous Greenhouse Challenge by Wageningen University and Research

b. TU Delft: Automatoes 2020
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Lack of 
Skilled Labourers

Lack of 
Knowledgeable Growers

Sustainable and 
Resource Efficient Growth

Challenges in Horticulture
AI to the rescue!
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Lack of Knowledgeable Growers

a. Taking away tasks of the grower
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Lack of Knowledgeable Growers

a. Taking away tasks of the grower

b. Automated measurements to generate more data:
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Lack of Knowledgeable Growers

a. Taking away tasks of the grower

b. Automated measurements to generate more data:

1. Quality and ripeness inspection
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Lack of Knowledgeable Growers

a. Taking away tasks of the grower

b. Automated measurements to generate more data:

1. Quality and ripeness inspection

2. Leaf Area and Dry Weight detection
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Lack of Knowledgeable Growers

a. Taking away tasks of the grower

b. Automated measurements to generate more data:

1. Quality and ripeness inspection

2. Leaf Area and Dry Weight detection

Can be used for predicting
harvest moment and sorting
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Gradual Automation Human/AI Interaction

Lessons Learned
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1. Gradual Automation

“Rome was not build in one day”
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1. Gradual Automation

“Rome was not build in one day”

“Autonomous greenhouses will not be build in one day”
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1. Gradual Automation

a. Gradual sustainability and automation

b. Classification Framework for autonomous growing methods
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1. Gradual Automation

a. Gradual sustainability and automation

b. Classification Framework for automatous growing methods

c. SAE Framework for Autonomous Driving
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1. Gradual Automation

a. Gradual sustainability and automation

b. Classification Framework for automatous growing methods

c. SAE Framework for Autonomous Driving

d. Our version
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1. Gradual Automation

https://www.priva.com/discover-priva/stay-informed/news/tu-delft-autonomous-growing 62



Gradual Automation Human/AI Interaction

Lessons Learned
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2. Human/AI Interaction

a. AI and human working together
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2. Human/AI Interaction

a. AI and human working together

b. AI: Complex Correlations, Automation of known Processes and Consistency

c. Human: Problem Solving and Delicate Tasks
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2. Human/AI Interaction : Example

AI detects consistently; Human cuts
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2. Human/AI Interaction : Example

AI detects consistently; Human cuts
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Stimulating Innovation
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TU Delft AgTech Institute

▪ Industry/University collaboration

▪ Create opportunities for students: Classification project, Autonomous Greenhouse Challenge
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AI for strawberry harvest predictions

▪ Mathijs de Weerdt

▪ Harvest time has major impact on quality 

▪ Machine Learning and Computer Vision to predict harvest time per fruit. Continuous 
measumerements at larger scale. 

▪ AI processes Images
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New generation

▪ Hackathon

▪ We need new engineers!

▪ How can data help the grower?
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Thank you for your interest and
attention

Lars van der Lely

l.vanderlely@student.tudelft.nl



AG Funder News [https://agfundernews.com/farm-robotics-startups]
Neural Network image: [https://www.ibm.com/cloud/learn/neural-networks]
Neural Network gif: [https://medium.com/@b.terryjack/introduction-to-deep-learning-feed-forward-neural-networks-ffnns-a-k-a-c688d83a309d]
Computer Vision Motorcycle example [https://freecontent.manning.com/computer-vision-pipeline-part-1-the-big-picture/]
Computer Vision Pedestrian [Takio Kurita: 
https://www.researchgate.net/publication/221138890_Selection_of_Histograms_of_Oriented_Gradients_Features_for_Pedestrian_Detection]
Computer Vision Machine Learning [https://medium.com/omdena/learning-opencv-from-stratch-to-building-a-pedestrian-detector-d4f5d8f6d0bf]
Sense [https://www.gim-international.com/content/article/multibeam-lidar-for-mobile-mapping-systems]
Act [https://nl.pinterest.com/pin/sentient-bionic-hand-20-robotic-gripper--204702745551366183/]
Robot Learning to walk: [https://www.wired.com/story/the-clever-clumsiness-of-a-robot-teaching-itself-to-walk/]
Bias Amazon: [https://www.reuters.com/article/us-amazon-com-jobs-automation-insight-idUSKCN1MK08G]
Delicate work: [http://prinsusa.com/projects/tomato-greenhouse-projects/]
Tomato plant: [https://www.gardeningknowhow.com/edible/vegetables/tomato/growing-tomatoes-in-greenhouse.htm]
Rose plant: [https://agricultureguruji.com/rose-cultivation-greenhouse/]
Tomato harvest robot Ridder [https://ridder.com/news/ridder-adds-robotics-to-its-portfolio/]
Leaf pruning robot Priva: [https://www.priva.com/nl/ontdek-priva/blijf-op-de-hoogte/nieuws/priva-introduceert-volautomatische-bladsnijrobot]
Tomato quality [https://www.nature.com/articles/s41598-021-81216-5]
SAE framework: [https://www.sae.org/news/press-room/2018/12/sae-international-releases-updated-visual-chart-for-its-%E2%80%9Clevels-of-driving-
automation%E2%80%9D-standard-for-self-driving-vehicles]
Gearbox GearRover [https://gearboxinnovations.com/gearrover/]
Strawberry: [https://www.tudelft.nl/en/agtech-institute/projects/ai-in-strawberry-chain]
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How can AI in improve horticulture ?
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Question to you!


