o R R K F F AR, 2025, 42(4): 677683 https://zIxb.zafu.edu.cn
Journal of Zhejiang A&F University DOI: 10.11833/j.issn.2095-0756.20240664

5| MG B AT, ROCIR, TV BRI PREE R T ) PR i ) R AR AR S SR IR B B [T]. WA MR
274, 2025, 42(4): 677-683. ZHAO Yuntao, XU Wenbing, YIN Xiao. Improvement of ORB feature point extraction algorithm in
complex forest environments[J]. Journal of Zhejiang A&F University, 2025, 42(4): 677-683.

F1k == = > \ — \ s AA
8 Z R X IME T 5 [0 T IRIE HE 5 — 3t B AR
/,
flﬁ#ﬁ,m?mﬂllﬁliﬁ']ai
B, BXE, # &
(VLR FREE 508004 Be, WivL At/ 311300)
HWE: AW REXRFZEAFTEAFETHOAEPLPRYIHEBELESE, TFHEL4GF X eikrd st R A
mm»@%%m$ﬁﬁw%ﬁ&hﬁ%#%& F B A ER AT P @G BRI kkﬁ%ﬁﬁ%%ﬁm%&ﬁ fii AR R
ZURIRIET ORBHFAEE R FIA, [Fk] JINSAH BRI E SR AE D T BHY#I (CLAHE) BE3E 3 I
ﬁ,u&£%%%m$&mﬁﬁ%qﬂﬁ WA R EE A4 (GLCM) EL oM PR R, AR 4F 488 6 k69 %
vy, MTAEAFAE S AR E A T AT Aot A ey 3 4, @At X B F ke A, HRBIHF LA RARS T, HmiY
BAFIER A BRI, [ R ] 2T ARG, HFIEE v BAE PALHN 98 I E 113, HEN M 99.27 EHAE
112.05; #2if GLCM Sy H A S, T AR e85 /E 882 5 IR 5.78% #= 5.08%, T3 o945 48,4 b 0] T
BZE2488%, [## ) AFFERRALRFEPRILT RIFHE RN, RURS THAEERIGERIE, BAHBEY
AR A EET A, B4£24528
KA MR IR, @R ik dh B AR AR SR AP E TR AE R A B REEAEN,; A
B AR
hE SRS ST757 NHEAFRERS: A NEHRS: 2095-0756(2025)04-0677-07

Improvement of ORB feature point extraction algorithm in
complex forest environments

ZHAO Yuntao, XU Wenbing, YIN Xiao
(College of Environment and Resources, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] Forest environments are often characterized by rich textures and uneven lighting
conditions, which poses challenges for traditional oriented FAST and rotated BRIEF (ORB) image feature
extraction methods in extracting key features such as tree trunks and branches. This study aims to solve the
problem of ORB feature extraction in complex forest environments through research and improvement of
existing algorithms. [Method] The global and local Contrast Limited Adaptive Histogram Equalization
(CLAHE) image enhancement technique was introduced to improve the effect of forest land feature extraction.
Meanwhile, the application of Gray Level Co-occurrence Matrix (GLCM) in texture analysis was explored to
investigate its impact on feature point selection, so that the extraction of feature points could be more focused
on the features of tree trunks and branches. By integrating these methods, efforts were made to enhance the
response value and the number of feature points, thereby improving the overall performance of feature

extraction. [Result] After image enhancement, the median response value of feature points increased from 98
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to 113, and the mean value increased from 99.27 to 112.05. After GLCM texture analysis, the number of feature
points on tree trunks and branches increased by approximately 5.78% and 5.08% respectively, while the
proportion of feature points on grassland decreased to about 4.88%, demonstrating a significant improvement.
[Conclusion] The proposed method demonstrates good adaptability in complex forest environments, which
not only improves the accuracy of feature extraction but also lays a foundation for subsequent forest image
analysis. [Ch, 4 fig. 2 tab. 28 ref.]

Key words: forest environment; ORB feature extraction; CLAHE; GLCM; feature point response value
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Figure 1 ORB feature point calculation
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Figure 3 Response values of feature points before and after image enhancement
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Table 1  Statistical indicators of feature point quality
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oM EeRME B0 PBIE bEZE 25%AMNEQL) S0%AMNE(Q2)  T5%AMNEN(Q3)
JER KR 10 209 98 99.27 36.97 73 98 125
b DL 16 205 113 112.05 37.07 84 113 139
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Table 2 Comparison between Harris feature point screening algorithm and the improved GLCM feature point screening algorithm
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