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Abstract: In order to promote the efficient application of digital image processing technology in the nutri-
tional analysis of precious tree species,this study took young agarwood as the research object,and used the
best Otsu method in threshold segmentation and the best K-Means algorithm in cluster segmentation. The
visible light image of juvenile agarwood obtained in the experiment was segmented,and the two segmenta-
tion algorithms were compared based on the manually segmented image. Based on the results of image seg-
mentation, eight color features such as R, G,and B were extracted and principal component analysis was
performed. At the same time,the rectangle degree RE of the smallest bounding rectangle of the agarwood
image was calculated. The research results showed that 1) both the Otsu method and the K-Means algo-
rithm could realize the segmentation of multiple visible light images of young agarwood. The Otsu method
had faster segmentation speed than the K-Means algorithm, but the segmentation accuracy was lower than
that of the K-Means algorithm. The two algorithms should be selected according to actual needs. 2) The
cumulative contribution rate of the three principal components of the extracted 8 color features could reach
99% ,which could be used as color features; the rectangle degree RE of the minimum circumscribed rectan-
gle could express the ratio of the inner area CA of the agarwood outline to the minimum circumscribed rec-

tangle area LLA. It could be used as a shape feature,and this feature factor could be used to build a predic-
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tion model for the content of trace elements in agarwood, which was beneficial to shorten the modeling

time and improve the accuracy of the model. In conclusion, this study can promote the further development

of digital image processing technology in the nutritional diagnosis of precious tree species, and provide a

reference for precision forestry.
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Fig. 2 Image segmentation results of young agarwood images
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Fig. 3 Three-channel gray line graph of young agarwood

2.2.2 WBRBFBERLRLERE K K-Means B35 H]
RN 180 5K A i R AR FE A7 R AE 52 J, 75 3] & A 1K
B DL N T AR CA 5 H R/ A 422 56 JF T AR
LA A — K RE, BI4> 045 2] i AT 512 R
S5 FLBR /INAME SR TR MR 2R B L L n# 5
fis . LAEHMR T L ) T IR R Ak S B2 SR an 1 6
I

2.2.3 T EiHik

BUASBIF 58 % T A B € 4 ik AT

F R o BT L A9 B 45 AR B AR 4 B A B U T Y
ST MR (R 2.8 3, IR 3 N EMS,
BHEH FF, Fo R¥EE 2.5 3 Bl KX 6) i+ 5
38 F,F, . F, BB N -, $#2HY 3
A ERAY BRI 2383 T 99 % UL b T LA R
J W 8 Fift B € R AIE o 3 3 T B30 AR A 1 AR L AR I 2k
A 8 &y e T A ol T 3R B k19 0 AR AR 14 AT 5% T
] 8 P EAE Y 3 M F, F, Fy LIKRIE
REFAE RE 160 [ 748 &, DLy b #4515 [0 9 48 7

RN

F,=—0.256 OR +0. 437 0G — 0. 241 1B —
0.443 3N + 0. 484 9N, — 0. 254 3N, +
0.434 8Y;—0.006 01 uy <P

F,=0.377 8R +0. 273 2G + 0. 530 3B —
0.237 4Ny + 0. 027 3N, — 0. 520 ON, +
0.278 2Y+0. 310 61kaw (&

F,=0.527 4R + 0. 157 1G + 0. 051 8B +
0.222 INy + 0. 185 3Ny, — 0. 055 ONy +
0.157 6Y—0.763 5Ikaw (9



ol

MG AT OGO Y 2 R LA R 2 ] 5 R AR SR RO 5 221

4 RGB=ZEBESREEAHAE

Fig.4 RGB three-channel and gray-scale histogram

—RE

B 5
Bs5 $HiREEEGERE

Fig. 5 Image rectangle degree of young sandalwood
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Fig. 6 The smallest circumscribed rectangle of the image

of young sandalwood
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Table 3 Total variance explained
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