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Computation method of softwood’s growth ring based on the
interactive model and image processing

LIN Qizhao, WANG Yunlong, HE Xin, QIN Lei, QIU Jian"

(Material Science and Engineering College, Southwest Forestry University, Kunming 650224, China)

Abstract; In dendrochronology, tree growth rings are often calculated. In order to quickly count growth rings of soft-
wood, the computation method based on human-computer interactive model and image processing was used to
measure the softwood’s growth rings for four tree species. The local rectangle image of the macro-cross-section was in-
tercepted and processed by smoothing, histogram equalization, edge detection, corrosion, denoising after judging
connectivity, expansion and other algorithms. Based on the stable state majority voting counting method, combined
with human judgment, the number of growth rings could be obtained. Compared with the traditional image processing
technology for counting growth rings of softwood, the interactive model allowed users to give different thresholds in
the specific calculation process, which solved the problem that the traditional softwood’s growth rings computation
method can not adapt to different tree species, different samples and different image qualities. The colors on the left
and right sides of the rectangular image of the boundary detection result were processed as the growth rings boundary
line, and the two sides of the image connected with the wheel boundary area. Then using the connectivity judgment,
other noises were eliminated to achieve a very good denoising result. Based on this method, a macro-growth-ring
measuring system for softwood was developed. Pinus squamaia, Cunninghamia lanceolata, Calocedrus formosana
and Sequoia sempervirens with the growth-ring numbers of 19, 21, 104 and 235 were utilized as four representative
samples. The first two samples had slight color difference. The growth rings of Pinus squamaia was basically round,
and most of the growth rings of Cunninghamia lanceolata were not round. The number of growth rings of the latter
two samples was more than 100, and the color difference of Calocedrus formosana was not obvious, while that of Se-
quoia sempervirens was obvious and the growth rings were dense. The results showed that the relative errors between
the numbers of softwood’s growth rings measured based on the interactive model and image processing were no more

than 5%.The calculation method proposed in this study needed the user to segment the image manually or to adjust the
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edge detection image of the growth ring before proceeding with subsequent processing, which was the drawback of

this method and needed to be improved in the future work.

Keywords ; softwood ; growth ring; human-computer interaction model; image processing; computation method
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Fig. 6 Histogram image after RGB
smoothing and equalization
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