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Background
Presentation is based on the article Crop Yield Prediction with Deep Convolutional Neural 
Networks by P. Nevavuori (Mtech) and prof. T. Lipping (TUT).

◦ Submitted, under review.

The research was a collaboration between TUT Pori’s MIKÄ DATA project and Mtech Digital 
Solutions Oy.

About me:
◦ Currently researching and writing for my doctoral dissertation.

◦ Broad topic of the dissertation: Improving efficiency in Agriculture using Data Analytics and Deep 
Learning.



Multi-Layer Perceptrons and 
Convolutional Neural Networks



Convolution: Detecting the Features
Kernels K, a.k.a. filters, are used to extract a number maps F of singular features
from the source images I.



Pooling: Robustness
Pooling ensures that small perturbations, such as slight shifts in alignment, do
not affect the detection.



Activation: Imposing Non-Linearity
Breaking linearity allows for the model to learn more complex non-linear 
relationships.



Convolutional Neural Network (CNN)
The input x is an RGB or an NDVI image and the output is a vector of salient
features. Typically CNN-layers are combined with fully connected MLP layers.



Data
Provided by MIKÄ DATA –project
(TUT) and collected during 2017.

A collection of field-wise:
◦ NDVI drone images

◦ RGB drone images

◦ Yield maps

Drone images mosaics of single 
images

Yields were exported with
FarmWorks.

RGB NDVI Yield



Data
Fields were divided to smaller areas:

◦ NDVI-Yield pairs

◦ RGB-Yield pairs

Multiple area sizes.
◦ 10 x 10 m

◦ 20 x 20 m

◦ 40 x 40 m

Dataset was divided to earlier and later datasets.
◦ Earlier dataset from June’s images.

◦ Later dataset from July’s and August’s images.

Approximately 21K valid samples from 10 fields.



Training
The network was tuned in steps:

◦ Optimizer (Adadelta)

◦ Depth (8 CNN + 2 FC)

◦ Regularization (Weight decay + Early stopping)

◦ Optimizer tuning

Around 560 separate models trained during 
the tuning

◦ The model was trained with 3-fold Cross-
Validation -> 1500+ total trainings



Results
Best results were achieved with RGB images:

◦ RGB Earlier: ± 359.1 kg/ha

◦ RGB Later: ± 238.4 kg/ha

NDVI-images weren’t that good for predicting the yield.



Thoughts and Experiences
Good data and bad model is better than bad 
data and good model.

Bad data is better than no data.

Data gathering and processing was 90% of the 
effort.

Plan, validate and monitor the gathering 
process.

Neural Networks excel at fitting to data.
◦ Be sure of what you feed to the model.

◦ Be sure of what the model feeds to you.


