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INTRODUCTION 

In-field fruit monitoring at different growth stages provides im-

portant information for farmers. Recent advances have focused on 

the detection and location of fruits, although the development of 

accurate fruit size estimation systems is still a challenge that re-

quires further attention. The present work proposes a novel meth-

odology for in-field measurement of spherical fruits using SfM-

MVS-based point clouds and considering different percentages of 

fruit occlusions.  
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METHODOLOGY PIPELINE 

Fig.2. Fruit size estimation methodology. 

RESULTS 

The best results were obtained with the LS, MSAC and TM tech-

niques, which showed mean absolute errors (MAE) of 4.5 mm, 

3.7 mm and 4.2 mm, and coefficients of determination (R2) of 

0.88, 0.91 (Fig. 3) and 0.88, respectively. (Table 1).  

CONCLUSIONS 

• MSAC showed the best performance for middle to high visible 

apples. 

• The main disadvantage of this methodology is that, due to the 

computationally-intensive operations of SfM, it cannot process 

the data in real-time. 

 MAE (mm) R2 

Largest segment (LarSeg) 16.5 0.64 

Least squares (LS) 4.5 0.88 

M-estimator SAmple Consensus (MSAC)  3.7 0.91 

Template matching (TM) 4.2 0.88 

 

Fig.4. Fruit size estimation results in two apple samples. 

DATA ACQUISITION 

• 6 apple trees scanned using SfM (Fig. 1.a): 

 3 trees measured on September 2018 

 3 trees measured on July 2020 

• 615 apple segmented point clouds (cropped from trees point 

clouds) 

• The diameter ground truth of each segmented apple was manu-

ally measured (Fig. 1.b) 

Fig.1. Data acquisition layout. 
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Table.1. Mean absolute error and coefficient of determination (R2) ob-

tained for different tested methods.  

Fig.3. Linear correlation 

between MSAC measure-

ments and ground truth. 
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Apple size estimation using  

photogrammetry-derived 3D point clouds 


