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Automatic Measurement Method for Maize Ear Development Degree
Based on Random Forest
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Abstract: In the process of maize breeding, the development degree of maize ear is one of the most
important parameters for yield related traits. In order to improve the degree of automation and accuracy of
maize ear development degree detection, a measurement method was proposed based on machine vision
technology. An identification model was constructed on the basis of random forest principal at first. The
model was composed of a group of weak classifiers which were independent and identically distributed.
The weak classifiers selected samples from the input training samples randomly along columns and rows.
The experiment which compared random forest model with decision tree model on the classification effect
showed that random forest classifier could not only avoid over-fitting and local convergence effectively but
also have good generalization ability. Then, in order to determine the optimal number of weak classifiers,
six random forest models were built. Their weak classifier number were separately one-eightieth, one-
fortieth, one-twentieth, one-tenth, one-fifth, one-fourth of training samples count. The results showed
that the model had good accuracy and stability when the number of weak classifiers was one-twentieth of
training samples count. Finally, the optimal random forest model was used as the classifier to build the
automatic maize ear development degree detection method. The experiment results showed that the
measurement accuracy on length of each area was more than 95% and the measurement speed was more
than 30 maize ears per minute.
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Fig.1 RGB image and grayscale image
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Fig.2  Sketches of histogram analysis
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Tab.1 Identification rate comparison of decision tree
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Tab.2 Identification rates for forest model with different numbers of weak classifiers %
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Tab.3 Results of maize ear development degree measurement

B TR K + 98 X 35k FEHL X Jok
e LB/ mm W EAE/ mm AEFE/ % SCPRE/mm JEAE/ mm HERREE /% SEBRE/mm R {E/mm fER %
1 23.15 24.09 95.95 15.35 14. 41 93.89 187.25 190. 69 98.16
2 36. 25 37.19 97. 41 24.25 25.19 96. 13 158. 35 154. 60 97. 63
3 12. 65 11.71 92.59 14. 05 14.99 93.33 199. 55 196. 11 98.28
4 42.05 41.11 97.77 21.45 22.39 95.63 135. 45 139.20 97.23
5 17.75 16. 81 94.72 17.65 18.59 94. 69 201. 15 204. 59 98. 29
6 28.25 27.31 96. 68 19.25 20. 19 95.13 166. 35 162. 60 97.175
7 45.15 45.78 98. 62 16. 15 15.53 96. 13 116.25 119. 69 97. 04
8 26. 85 26.23 97. 67 12.75 11. 81 92. 65 203. 45 200. 33 98. 46
9 11.75 12. 69 92.02 19.25 19.25 100. 00 198. 55 201.99 98.27
10 58.35 57.73 98.93 34.75 35.69 97. 30 75.85 79.29 95.47
T 96. 24 95. 49 97. 66
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Tab.4 Results of speed test s
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