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Fruit detection in 3D and shape estimation for long 
term autonomous robotic harvesting



Contributions of the PhD 
● Detection of strawberries in 3D:

○ Effective data acquisition

○ Offering conclusions and study of the usability of 3D information and sensing technologies 

for strawberry harvesting

● Shape information analysis for biologist and growers (phenotyping and yield analysis):

○ Reconstruction from partial view  -> Only one side view of the plant

○ Inferring shape and size from 3D scans

○ More biologically oriented shape analysis



Challenges as of today

- 3D information is more difficult and complex than images to process:

- Higher dimension and more complex information

- Understanding and completing shape requires an understanding of the 

environment

3D information add a lot more information 
concerning shape, size, localisation, occlusions 
and spatial relationship between objects and 

harvester



Detection in 3D



Detection in 3D : VISAPP 2020

Pico Zense, ToF 
Camera

Intel Realsense 
D435i



Detection in 3D : CVPR Workshop 2020



Understanding shape information



Shape information

- Shape encapsulate a lot of information about the fruits and plant quality

- Partial view of the objects (seen from one side) creates unseen and information to infer

- Goals of creating compact and useful descriptors and reconstruct shape from partial view 

Understanding shape to provide information to 

agronomist, biologist and growers about berries 

and fruits size, shape and aspect to improve yield 

and production



Shape estimation : UKRAS 2020

Compact way of encapsulating entire shape information to report 
on it to biologist and growers



Shape reconstruction

Encoding shape using voxels and using cellular automata for regeneration, recreating shape from 
partial one



Cellular automata for regeneration

Growing Neural Cellular Automata, Mordvintsev et al.



Shape reconstruction

https://docs.google.com/file/d/1gAzZBk7YUeRMdHmywfIRBkeWY4fikI-8/preview
https://docs.google.com/file/d/1RattPFVADpm60x5TA_1HxYfk46H2H4Rj/preview


Shape reconstruction

Encoding shape using voxels and using cellular automata for regeneration, recreating shape from 
partial one



Shape reconstruction



Conclusion

● Strong study of using 3D information for detections and localisation

● Preliminary work on shape estimation, more to come

● 3D information is difficult to process and manage, but could bring a lot of advances

● Creating gap between computer graphics, computer vision and geometry is the key for shape 

understanding 



Future work
● Human centered shape understanding : Adding understandable parameters to 

reconstruction and analysis

● Bridging gap between simulation and perfect data, with real world good data : 

○ Transfer learning



Questions?


