
Accepted Manuscript

Design and testing of an automated high-throughput computer vision guided waterjet
knife strawberry calyx removal machine

John Lin, Maxwell Holmes, Robert Vison, Canran Ge, Frank C. Pogoda, Luke Mahon,
Ryan Gentry, Gary Seibel, Xin Chen, Yang Tao

PII: S0260-8774(17)30200-5

DOI: 10.1016/j.jfoodeng.2017.05.002

Reference: JFOE 8873

To appear in: Journal of Food Engineering

Received Date: 29 September 2016

Revised Date: 20 January 2017

Accepted Date: 2 May 2017

Please cite this article as: Lin, J., Holmes, M., Vison, R., Ge, C., Pogoda, F.C., Mahon, L., Gentry, R.,
Seibel, G., Chen, X., Tao, Y., Design and testing of an automated high-throughput computer vision
guided waterjet knife strawberry calyx removal machine, Journal of Food Engineering (2017), doi:
10.1016/j.jfoodeng.2017.05.002.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.jfoodeng.2017.05.002


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Design and testing of an automated high-throughput computer vision 1 
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 7 

Abstract 8 

An automated high-speed strawberry calyx removal machine was designed, built, tested, and evaluated. The three main 9 

components of the machine consisted of 1) a strawberry loading and orientation conveyor, 2) a color-based machine 10 

vision section for strawberry feature identification, and 3) a synchronized multi-waterjet knife calyx removal system. An 11 

overview of the machine as well as a description of the working principles of each component is included. A full-scale 12 

model of this machine was evaluated through a 12-week pilot study, during which the machine processed over 70 metric 13 

tons of strawberries. Results indicated that the machine could produce an average calyx-free strawberry weight yield of 14 

49.6 percent at a rate of 2270 kg/hr. Furthermore, it was seen that strawberry size had a significant effect on machine 15 

efficacy. 16 
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 22 

In 2014, processed strawberries in the U.S. reached annual evaluation of over $241 million, growing 30 percent 23 

over the previous year (Noncitrus Fruits and Nuts 2014 Summary, 2015). This represents over 550 million pounds of 24 

strawberries harvested for processing. These processed strawberries end up in foods such as ice cream, yogurt, juices, 25 
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