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Recognition of Fresh Tea Direction Based on Feature
Size and Local Extreme Points

He Xuejun' Wang Jin' Lu Guodong' Tang Xiaolin®
(1. State Key Laboratory of Fluid Power Transmission and Control, Zhejiang University, Hangzhou 310027, China
2. Hangzhou Tea Research Institute, China Co-op, Hangzhou 310016, China)

Abstract; Fresh tea leaf and stem separation for coarse tea not only improves the quality of finished tea,
but also reduces heat energy consumption. To realize the separation, the key issue is the recognition of
tea stems and petioles. Tilted chute was used to constrain the direction of fresh tea. Then, the problem
was transformed into determining whether the tea sprout was facing up or down. At first, according to the
stem end length, fresh tea was classified into two categories: for those with long stem ends, an algorithm
based on the feature size was proposed, and the side with longer feature size was recognized as tea sprout.
For those with short stem ends, the “local extreme points of fresh tea contour” was utilized, and the side
with more local extreme points was recognized as tea sprout. Then, 168 randomly obtained images and a
background image was used to validate the algorithm, and a recognition rate of 93. 3% was reached. The
average time to recognize the direction of a single fresh tea was 17. 8 ms which fulfilled the requirements
of real-time processing.
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Fig. 1 Schematic of fresh tea leaf and stalk separation
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Fig.2 Experimental device for fresh tea
direction recognition
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Fig.3 Trailings in dynamic image
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Fig.4 Typical morphology of fresh tea leaves
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Tab.1 Morphological characteristics of fresh tea
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Fig.5 Contour of fresh tea
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Fig.6 Calculation diagram for feature size
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Fig.7 Applicability of feature size method
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Fig.8 Harris corners and local extreme points
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Tab.2 Recognition results of fresh tea direction
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Fig. 11  Examples of recognition
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