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Objective

Robust automated ear counting in the field represents a valuable tool for crop yield 
estimates in phenotyping and breeding studies. Associated with plant density, it 
indicates the number of ears per plant, an important component of cereal crops yield. 

New deep learning methods [1,2] enable accurate counting at the cost of an immense 
load of images labelling.

This presentation aims at exploring the performance of regular image analysis 
methods complemented with 3D information from a stereoscopic device, demanding 
less development time and potentially adressing specific issues in 2D ear counting.
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Data acquisition
50 mm baseline

1 m above canopy

0.5 m² footprint

JAI-5000C-USB RGB 
cameras

5 MP sensor

Exposure time based on 
saturation ratio

Microcontroller triggering 
simultaneous acquisition

Ear segmentation

The vast majority of ears are detected with a simple threshold on the 
variance map

Some leaves are also segmented with this simplified approach
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3D refining

3D information from the height map can be used to eliminate leaves 
from lower layers of the canopy
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Future work

Image processing

Variance Contrast Entropy

Stereo rectification

Crop to common area

Haralick textural features

Height map

Correction to make sure 
corresponding pixels are 
aligned

Stereo matching

Computation of a height map 
based on the calibration 
parameters of the stereo 
device

Keep only the area 
common to left 

and right stereo 
frames

Computation of 
local textural 

features [3]

Reprocessing of height maps for smoother result
The OpenCV library provides more advanced tools for 
stereovision processing

Increase robustness of the method
Basic machine learning algorithms will be explored to better 
discriminate between "border-line" organs and could perform a 
better segmentation

Untangling of overlapping ears based on height maps

The 3D information will be exploited to adress the recurring 
issue of overlapping ears in ear counting algorithms


