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Cluster Analysis in Data Mining and Its Application in Agriculture

FENG Jianying SHI Yan WANG Bo MU Weisong
(College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China)

Abstract; Data mining technology based on cluster analysis can promote the precision production, fine
management, and precise marketing of agriculture, which is of great value to realize the precision of
agriculture and then promote the efficiency and modernization of agriculture. The connotation and
methodological system of data mining technology based on cluster analysis were reviewed, including
feature selection and feature extraction, distance metric, clustering algorithm classification, and
clustering performance evaluation index; and then the current research on the application of cluster
analysis in five major directions of agriculture—plant and animal genetic breeding data mining, precision
management of farmland zoning, agricultural product quality evaluation, market segmentation of
agricultural products, and farmer heterogeneity analysis were combed; finally, a summary of cluster
analysis in agriculture was presented, and an outlook was given based on the actual needs in agriculture
and the development of cluster analysis technology, which provided insight into the theoretical research
and in-depth application of clustering technology in agriculture.
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Tab.3 Comparison of cluster analysis applied in agriculture
N FH U Uy e i i R T E R

A TR E RS R AL BT R R R R LR B IR B AR MR BT G RRE

HET R

W 22 52 AR S R A R 2 A A — S 0 S R L
) P BSR40 43 I 22 16 9 25 S5k, 468 85 4 T DX S0 B B0 0 1, E TR BB s I 32 7 %0 00 3 T RE & 0 8 %
¢ FE 43 IR 7 7 . S o N
PR WA 7 A SR PSR P8 kM A I AT SRR R0 TR % TR )
TR PR R B 2 5 PR Sk B A DA SR 5 A R I TR R )
A0 B BN TS0 RO B3 55 4 0 004 S B 7 B O, % R ,
A7 T 40 Q4RI T ()
o T R AT B R B 7 B R L B 4l B R BRI
ALY 2 VY e
T IR TR IR, 540 WA P RO £ 7ok 22 SR 50 AT R 10
IR %
A R B AR AT e R s B iy o TR AR AR 8 A A A PR AL M

3 REERE

ARICHEGER LM OEAR, 3T TR LK
Bt A e 0 R A e 4 AR I R R R R
FUA B R ARV i BTk, ik T RIEF L
TEA N 3k 9 7 A AF 58 HE 8 o SRR Sk 7% 2 T 2R
3 T 9 KA 25 0 BER T LU AR M B e L
He BE X G0 A B 28 S B TR REAR, 3R A5 KR
b Ay A5 A A R B T AR AR AT 5T — 2 A Al B
N5 SRR T B E — i 1Y BLS 5 BOR iy, R ik 3
ARV, AR A 7 4 B S e R T, R
RORGHEAO 2 B S8 o 6 T AR A T B S B it oK,
R AT EARAE A B 1) F 58 55 0 22 B AT
JLT5 i e

(1) R4 R MU K ah 2R 26

Al A 7= B I A S IR A I L, R
KGr A O HUE A RS X T AR R B
LM N HEA MY ST ) T ORUE AR B2 4, TR K SR A
HEAO 3 7 v ot 22 b BRAR AR R B R 9 7 SR 3K B
7 A B R A U S S A A B B Rl
R AR i FR B 3, 3 S M) 2R 26 20 B s BRAR T 3 IX
R A B A Ok T PR AR A LA B0 R IR ALY
RFAE 8 45 15 20 E £ RO 7 LA R I K50 Ak 2 24 R 4
o O AR RS AR A 7 T R B TR AR
RO I e A X AR 5 R 4R U ok ) B
525 10 R R 2R IO M W B B A SR DT R 2

(2) F T4 Z WA A TR PR R 19 R 2 b

Bt Al TR AF B AL B R AR A 7 45 BR
AR B0 B T R AN A O B — I T ) R ok
Z2 W AR B 2 R A B B AT B SR S Tk
A i T 373 1 Bl 5 e i J P 1) 22 e PR SR SR 2
IINTRERE 2 M B AZ IR AR P O B E T S5 B
Bt X 22 5 K T A i A A 114 2R 0 X Al 45
SR SR A (EL. BUA 93RSk K2 2 TRR IR

ARVECHE I X T 40 28 AU R s TR & J8 Mk 0 I AN 3
T, BRI, AR A U R & T T 2 R IR 5 8
P 50 0 B 8k 5 MBI 5 R T A S B e
B S 7

(3) 3 TRER BE AL 3 2 AL A SR 2507

BUAT 9 58 2B 0 A7 B BOUR Y ) B, X9 3
AR AR BF 55 op 45 SR AR L AR R o ki 51 5
e TE R MR AL B QIR TR R AL R ) A
FEXF 3 R KR i R 2K & T R B T
BRI D R, RE A8 1 W SR S A ORI RE R fiE
Al B 1 7 R RO B R T I R SR TR S AR
T FE S 7 i 0 T e ol B AT R 2 A B O
DRSS AT 5 AT R A R A B R B
525 13 A8 o

(4) BBV R A AR

il B4 T 7 5 2 R T S R B PR AL
e AL A 5505 1, R, A b 45 7 F % g 780 3 2 5
VEEAT R M o5 U, R BT R
o R 2 S T T A R o A O e TR I A
TE K s i) o Hovh 3 3 2R 50k 70 A 7 i 11 1% 4% 1
b EA — R A E T TR A s i
AR — R A IR I R R Z IR R
i JH HA 7 TG B S 36 15, B B Se I A5 8L, %oy
V] 52 2 A g . R E A 4 vk SR B R A
FE G54 225 TR HAD 36 R0 6 I, 7 T 4 v i 3R
S R A P - AR A I o Sl 1 8 2 4 1k ke
(9 T E TS 7 I o RO SR E T A BOR SR
PEBIA O B, 55 vk S RO B AE  RA E
SR TS 4 A AR P A AR 5 BRI AL
VA S A OGS, R AR B ARl B H R
S S ik 5 IR Ak e A 4 ) U S R 3R K A3
e AR SO T R A B 9 2 T i B M L S 1 B
L 107 7T 9 5%, i 380 4% ol B8R 0 {1 5 A e LA % fi
TR 5 B SR T LB 2 A A i



208 YA T A 20224
2 £ x #
[1] RABHIL, FALIH N, AFRAITES A, et al. Big data approach and its applications in various fields[ J]. Procedia Computer

[2]

[3]
[4]
[5]

[6]

(10]
[11]

[12]

[18]

[19]

[20]

(21]
[22]
[23]

Science, 2019, 155. 599 - 605.
GHOSAL A, NANDY A, DAS A K, et al. A short review on different clustering techniques and their applications[ M ] //
MANDAL J, BHATTACHARYA D. Emerging technology in modelling and graphics: advances in intelligent systems and
computing. Singapore: Springer Singapore, 2020: 69 - 83.
HIGUCHI A, MAEHARA R. A factor-cluster analysis profile of consumers[J]. Journal of Business Research, 2021, 123, 70 - 78.
e B SRR R 2 U AL 25 R R AR T DU AS LA R A 2035 4R HARANEEIN]. AR A4, 2021 -03 —13(001).
BRttbE, MR, EHRIF. ETEM o HERIGEN EORKBE MG XM [T]. R, 2019, 50(11) : 293 -300.
CHEN Shichao, DU Taisheng, WANG Sufen. Delineating management zones in maize field based on fuzzy c-means algorithm
[J]. Transactions of the Chinese Society for Agricultural Machinery, 2019, 50(11): 293 —300. (in Chinese)
B, HIBHE, Eob, % T ERS ST REN Z AL KX IT]. TKEERE, 2021(4) : 92 -97.
YANG Rui, HU Xianqun, WANG Long, et al. Zoning of agricultural water-saving in Yunnan Province based on principal
component analysis and fuzzy cluster[ J]. Water Saving Irrigation, 2021(4): 92 =97. (in Chinese)
BHARGAVA A, BANSAL A. Classification and grading of multiple varieties of apple fruit[ J]. Food Analytical Methods,
2021, 14(7) . 1359 - 1368.
WRUTBE , 45, EAR, 5. W4T Mg s H WL kMR R S & P A — R TALIPISAELT]. MR
£, 2021(11) ; 127 - 132.
CHEN Hongyao, LI Shuqi, WANG Chunying, et al. Influencing factors of consumers’ purchase decision in wine online shopping
and customer segmentation based on online review datal J]. Liquor-Making Science & Technology, 2021 (11); 127 —132. (in
Chinese)
BEJAEI M, CLIFF M A, SINGH A. Multiple correspondence and hierarchical cluster analyses for the profiling of fresh apple
customers using data from two marketplaces[ J]. Foods, 2020, 9(7) . 873.
HAN J, PET J, KAMBER M. Data mining: concepts and techniques[ M]. Elsevier, 2011.
TR, RS RRBLARIT]. AL, 2019, 39(7) : 1869 - 1882,
ZHANG Yonglai, ZHOU Yaojian. Review of clustering algorithms[ J]. Journal of Computer Applications, 2019, 39(7) . 1869 —
1882. (iin Chinese)
W aktn, MBI, WA BT RERRELRE L] TR, 2008, 36 (T 1) : 157 - 160.
JIANG Shengyi, ZHENG Qi, ZHANG Qiansheng. Clustering-based feature selection[ J]. Acta Electronica Sinica, 2008, 36
(Supp. 1) : 157 = 160. (in Chinese)
CHANDRASHEKAR G, SAHIN F. A survey on feature selection methods[ J]. Computers & Electrical Engineering, 2014, 40
(1): 16 -28.
PENG H, LONG F, DING C. Feature selection based on mutual information criteria of max-dependency, max-relevance, and
min-redundancy[ J]. IEEE Transactions on Pattern Analysis and Machine Intelligence, 2005, 27(8) : 1226 - 1238.
WAL A A B R AR IR R OT IR [T ] BRVUIL T B ( HARBL AR ) , 2017, 33(4) : 89 - 92.
DAI Jianguo. A novel method for supervised feature selection[ J]. Journal of Shaanxi Institute of Technology ( Natural Science
Edition) , 2017, 33(4): 89 -92. (in Chinese)
JUNG S H. Queen-bee evolution for genetic algorithms[ J]. Electronics Letters, 2003, 39(6) : 575 - 576.
LG, wE, K7, & ETRIE¥TS L, WHWTEE ZARERIEEEET]. 9 2UR AR B 57 e, 2021, 34
(3).102 -111,120.
MA Yingcang, ZHANG Yao, ZHANG Ning, et al. Unsupervised multi-label feature selection based on manifold learning and
L, , norm[J]. Basic Sciences Journal of Textile Universities,2021,34(3) :102 - 111,120. (in Chinese)
WHRZE, T, EUA. BT RN T B RHIERRE L [T]. 2=, 2020, 31(4) : 1009 - 1024.
XIE Juanying, DING Lijuan, WANG Mingzhao. Spectral clustering based unsupervised feature selection algorithms [ J].
Journal of Software, 2020, 31(4) . 1009 —1024. (in Chinese)
WOLD S, ESBENSEN K, GELADI P. Principal component analysis[ J]. Chemometrics and Intelligent Laboratory Systems,
1987, 2(1-3). 37 -52.
A, R, . —Fh Gk DBSCAN FRAE SR 2% ) F R WA T E[T]. AN S8 T/, 2022, 50(4) : 703 -
708,756.
LI Jing, HAO Yaojun, YANG Yu. A learner class profile method based on improved DBSCAN feature clustering[ ] ].
Computer and Digital Engineering, 2022, 50(4): 703 =708, 756. (in Chinese)
AN REGE T SZmIM]. Jbat: ARERE T R4, 2018.
GOODALL D W. A new similarity index based on probability[ J]. Biometrics, 1966, 22(4) : 882 —907.
GOWER J C. A general coefficient of similarity and some of its properties[ J]. Biometrics, 1971, 27(4) . 857 - 871.



BT

T S BT IR A B 2 U B AR B A B BT ST ik 209

[24]

[25]

[26]

[31]

[32]

[33]

[34]

[35]

[37]

[38]

[39]

[40]

[43]

[44]

[45]

[46]

[47]

[48]

HUANG Z. Clustering large data sets with mixed numeric and categorical values[ C] // Proceedings of the 1st Pacific-Asia
Conference on Knowledge Discovery and Data Mining( PAKDD) , 1997 21 -34.

ZHOU Z H, YU Y. Ensembling local learners throughmultimodal perturbation[ J]. IEEE Transactions on Systems, Man, and
Cybernetics, Part B ( Cybernetics) , 2005, 35(4) . 725 —735.

CHEUNG Y M, JIA H. Categorical-and-numerical-attribute data clustering based on a unified similarity metric without knowing
cluster number[ J]. Pattern Recognition, 2013, 46(8) . 2228 —2238.

CHEN J Y, HE H H. A fast density-based data stream clustering algorithm with cluster centers self-determined for mixed data
[J]. Information Sciences, 2016, 345. 271 —293.

ERARAE, SRERAR, 2. BE T AR 0T IR A m R R [ T]. A Sk, 2020, 46(7) : 1420 - 1432.

QIU Baozhi, ZHANG Ruilin, LI Xiangli. Clustering algorithm for mixed data based on residual analysis[ J]. Acta Automatica
Sinica, 2020, 46 (7). 1420 - 1432. (in Chinese)

FOSS A H, MARKATOU M, RAY B. Distance metrics and clustering methods for mixed-type data [ J]. International
Statistical Review, 2019, 87(1): 80 —109.

MACQUEEN J. Some methods for classification and analysis of multivariate observations [ C] // Proceedings of the Fifth
Berkeley Symposium on Mathematical Statistics and Probability, 1967 : 281 -297.

HOSSAIN M Z, AKHTAR M N, AHMAD R B, et al. A dynamic K-means clustering for data mining[ J]. Indonesian Journal
of Electrical Engineering and Computer Science, 2019, 13(2) . 521 -526.

FAISAL M, ZAMZAMI E. Comparative analysis of inter-centroid K-means performance using euclidean distance, canberra
distance and manhattan distance[ C] // Journal of Physics: Conference Series, 2020: 012112.

GULTOM S, SRIADHI S, MARTIANO M, et al. Comparison analysis of K-means and K-medoid with Ecluidience distance
algorithm, Chanberra distance, and Chebyshev distance for big data clustering[ C] // IOP Conference Series: Materials Science
and Engineering, 2018 012092.

YANG Y M, JIA R, XUN H, et al. Determining the number of instars in Simulium quinquestriatum ( Diptera: Simuliidae)
using K-means clustering via the Canberra distance[ J]. Journal of Medical Entomology, 2018, 55(4) . 808 —816.
MAHALANOBIS P C. On the generalized distance in statistics[ J]. Proceedings of the National Institute of Sciences of India,
1936, 2(1): 49 -55

LAHAV A, TALMON R, KLUGER Y. Mahalanobis distance informed by clustering[ J]. Information and Inference, 2018, 8
(2): 377 -406.

SREE K, MURTHY D V R. Clustering based on cosine similarity measure[ J]. International Journal of Engineering Science &
Advanced Technology, 2012, 2(3) . 508 -512.

BENESTY J, CHEN J, HUANG Y, et al. Pearson correlation coefficient[ M ] // Noise reduction in speech processing. Berlin:
Springer, 2009: 1 —4.

KAUFMAN L, ROUSSEEUW P. Finding groups in data: an introduction to cluster analysis[ M]. New Jersey: John Wiley &
Sons, 1990.

NG R T, HAN J. CLARANS: a method for clustering objects for spatial data mining[ J]. IEEE Transactions on Knowledge and
Data Engineering, 2002, 14(5): 1003 - 1016.

REZAEE M R, LELIEVELDT B P, REIBER J H. A new cluster validity index for the fuzzy c-mean[ J]. Pattern Recognition
Letters, 1998, 19(3 -4) . 237 -246.

BB, L. —Fh T R IR /NIE B AN SSE (9 HIE R RIS [T]. Ml E R =R (A AR AR , 2015, 35
(2). 102 -107.

CHENG Weiqing, LU Yanhong. Adaptive clustering algorithm based on maximum and minimum distances, and SSE[J].
Journal of Nanjing University of Posts and Telecommunications( Natural Science) , 2015, 35(2): 102 - 107. (in Chinese)
FEAT, B, BRE. S Komeans 2K W EHEHEH L] HHEHLTR SN, 2019, 55(8) : 27 -33.

WANG Jianren, MA Xin, DUAN Ganglong. Improved K-means clustering k-value selection algorithm [ J]. Computer
Engineering and Applications, 2019, 55 (8): 27 —33. (in Chinese)

WANG X, JIAO Y, FEI S. Estimation of clusters number and initial centers of K-means algorithm using watershed method| C ]
//2015 14th International Symposium on Distributed Computing and Applications for Business Engineering and Science
(DCABES) , 2015 505 - 508.

XS, BUSERE, Trban, S BORMEALAY k BEREERT]. PEBBOEC, 2019, 14(7) : 778 -782,807.

LIU Jiaming, KUANG Liqun, YIN Honghong, et al. k —means clustering algorithm based on grey wolf optimization[ J]. China
Sciencepaper, 2019, 14(7) . 778 —782,807. (in Chinese)

ARTHUR D, VASSILVITSKII S. K — means + + : the advantages of careful seeding[ C] //18th ACM — SIAM Symposium on
Discrete Algorithms, 2007 ; 1027 - 1035.

LATTANZI S, SOHLER C. A better K — means + + algorithm via local search[ C] // Proceedings of the 36th International
Conference on Machine Learning, 2019 3662 —3671.

R, MR T S A BFFRE 0 22 4 4k K oo iR [ T]. L5 3L, 2021(7) : 54 -59,70.



210 P SN 1R = R4 20224
DENG Bintao, XU Shengchao. A differential evolution K-mediods clustering algorithm based on dynamic gemini population
[J]. Computer and Modernization, 2021(7) : 54 —=59,70. (in Chinese)

[49] HUANG Z. A fast clustering algorithm to cluster very large categorical data sets in data mining[J]. DMKD, 1997, 3(8): 34 -39.

[50] DIK A, EL MOUJAHID A, JEBARI K, et al. A new dynamic algorithm for unsupervised learning[J]. Int. J. Innov.
Comput. Inf. Control, 2015, 11, 1325 -1339.

[51] ZHANG T, RAMAKRISHNAN R, LIVNY M. BIRCH: an efficient data clustering method for very large databases[ C] //
SIGMOD96, 1996.

[52] GUHA S, RASTOGI R, SHIM K. CURE: an efficient clustering algorithm for large databases[ C] //SIGMOD98, 1998.

[53] GUHA S, RASTOGI R, SHIM K. ROCK: a robust clustering algorithm for categorical attributes [ C ] // Proceedings 15th
International Conference on Data Engineering, 1999, 512 - 521.

[54] KARYPIS G, HAN E H, KUMAR V. Chameleon: hierarchical clustering using dynamic modeling[ J]. Computer, 1999, 32.
68 - 175.

[55] R80T, BRie, 5kE, 55 —FaEXFREEE TR Z R ERABT]. #PUN 5 N TR RE, 2014(5) : 410 -416.

HAN Zhongming, CHEN Ni, ZHANG Hui, et al. A hierarchical clustering algorithm based on asymmetric distance [ J].
Pattern Recognition and Artificial Intelligence, 2014 (5) : 410 —416. (in Chinese)

[56] ZFH, BRIE, S, TR MMBERBREE[T]. FEHEARSME %4, 2020, 39(10) ; 18 -22.

LI Qingxu, CHEN Tianying, HU Bo. New hierarchical clustering algorithm based on intersection[ J]. Information Techology
and Network Security, 2020, 39(10) : 18 —22. (in Chinese)

[57] SHI J, ZHU Q, LI J. A novel hierarchical clustering algorithm with merging strategy based on shared subordinates[J].
Applied Intelligence, 2022, 52(8) : 8635 —8650.

[58] 2255, muh, XIFk, 55 JET PSR HESFRT]. P REBA R R4, 2016, 46(10) : 874 - 882.
MIAO Yuqing, GAO Han, LIU Tonglai, et al. Sentiment analysis based on grid clustering[ J]. Journal of University of
Science and Technology of China, 2016, 46(10) : 874 —882. (in Chinese)

[59]  #H, L35, I, . —Fp T Bl R AR R A MO SR Y IR BB A s [ T). /NEVRORI LR e, 2019, 40
(10): 2033 -2038.

CAI Li, JIANG Fang, XU Weixia, et al. Research on a clustering algorithm based on adaptive grid partition and decision
graph[ J]. Journal of Chinese Computer Systems, 2019, 40(10) : 2033 —2038. (in Chinese)

[60] E3, &, FurHE. R MgshaREmelI]. R FHAR, 2020,43(1) ;102 - 106.

WANG Weiqi, WAN Renxia, ZHOU Fangxiang. Dynamic clustering algorithm based on local grid[ J]. Modern Electronics
Technique, 2020, 43(1): 102 —106. (in Chinese)

[61] XU X, DING S, DU M, et al. DPCG: an efficient density peaks clustering algorithm based on grid[ J]. International Journal
of Machine Learning and Cybernetics, 2018, 9(5) . 743 —754.

[62] BROWN D, SHI Y. A distributed density-grid clustering algorithm for multi-dimensional data [ C] // 2020 10th Annual
Computing and Communication Workshop and Conference (CCWC), 2020 1 -8.

[63] ESTER M, KRIEGEL H P, SANDER J, et al. A density-based algorithm for discovering clusters in large spatial databases
with noise[ C] //KDD, 1996 226 —231.

[64] ANKERST M, BREUNIG M M, KRIEGEL H P, et al. OPTICS: ordering points to identify the clustering structure[ J]. ACM
Sigmod Record, 1999, 28(2) : 49 - 60.

[65] RODRIGUEZ A, LAIO A. Clustering by fast search and find of density peaks[ J]. Science, 2014, 344(6191) ;. 1492 - 1496.

[66] BIE R, MEHMOOD R, RUAN S, et al. Adaptive fuzzy clustering by fast search and find of density peaks[ J]. Personal and
Ubiquitous Computing, 2016, 20(5) : 785 —793.

[67] EGH, EBR, FME. —F ALY IG5 HE N AR 0% B R RFL[T]. AP TR, 2022, 48(01): 51 -59.
WANG Zhihe, CAO Xuyan, DU Hui. A density clustering algorithm with optimized initial points and adaptive radius[ J].
Computer Engineering, 2022, 48(1): 51 —=59. (in Chinese)

[68] &I, X0, DEdtik, 5. T om=2CRENEYE RIS 25 RNk T]. MR-, 2018, 36(6) : 1010 - 1021.

YU Yue, DENG Li, PANG Honglin, et al. Environmental anomaly detection method during crop growth based on distributed
clustering[ J]. Journal of Applied Sciences, 2018, 36(6) : 1010 —1021. (in Chinese)

[69] GRIECO A, PACELLA M, BLACO M. On the application of text clustering in engineering change process[ J]. Procedia
CIRP, 2017, 62. 187 -192.

[70] Z=rhfly, tAs%, sk, 55 JETAHOCH IR RETIE[T]. U230 R 2# 40, 2021, 55(6) : 121 - 130.

LI Zhongheng, YANG Ben, ZHANG Jinjie, et al. Fast correntropy-based clustering algorithm|[ J]. Journal of Xi’an Jiaotong
University, 2021, 55(6): 121 —=130. (in Chinese)
(70] 2O, JmE, B/, 55 Gath — Geva MRS UM R L SE L AMOGIE R T [T ] Jei 2y 56k, 2021, 41

(3):932-935.
WU Bin, ZHOU Shubin, WU Xiaohong, et al. Gath — Geva allied fuzzy C-means clustering analysis of NIR spectra of lettuce
[J]. Spectroscopy and Spectral Analysis, 2021, 41(3): 932 -935. (in Chinese)



)1 T A BT IR IS ST I B 42 4 B R B LR M R A g g R 211
[72] JIAX, LEIT, DU X, et al. Robust self-sparse fuzzy clustering for image segmentation[ J]. IEEE Access, 2020, 8. 146182 —

[73]

[74]

[75]
[76]

[79]

[80]

[86]

[87]

[88]

[89]

[90]

[o1]

[92]

(93]

146195.

KUMAGAI M, KOMATSU K, SATO M, et al. Ising-based combinatorial clustering using the kernel method[ C] /2021 IEEE
14th International Symposium on Embedded Multicore/Many-core Systems-on-Chip (MCSoC) , 2021, 197 —203.

R, EM. TR A Wb A 28 2% 6 SR RN [T 8 ) 2 S 4R %R, 2020, 18(1): 93 - 101.
ZHU Zhenyu, WANG Rubin. Odor pattern recognition of the olfactory neural network based on kernel clustering[ J]. Journal
of Dynamics and Control, 2020, 18(1): 93 —101. (in Chinese)

. — AT PDStream 1345 RAEFTILMAR[D]. R RIUBHE K%, 2013,

CAT J, WEI H, YANG H, et al. A novel clustering algorithm based on DPC and PSO[J]. IEEE Access, 2020, 8. 88200 -
88214.

CUI Z, JING X, ZHAO P, et al. A new subspace clustering strategy for Al-based data analysis in IoT system[J]. IEEE
Internet of Things Journal, 2021, 8(16) . 12540 — 12549.

KL, PRl JETRENLBGE ) e 8RR 26 1T). HAT S 5 & g, 2020, 57(8) : 1683 —1696.

ZHU Yingwen, CHEN Songcan. High dimensional data stream clustering algorithm based on random projection[ J]. Journal of
Computer Research and Development, 2020, 57(8) : 1683 - 1696. (in Chinese)

HUANG D, WANG C D, PENG H, et al. Enhanced ensemble clustering via fast propagation of cluster-wise similarities[ J].
IEEE Transactions on Systems, Man, and Cybernetics: Systems, 2018, 51 (1) : 508 - 520.

ORI, BRRE, FHERE, 4F. RBEMFRAER P AR R T]. PUmARML KRR, 2020, 35(1) : 75 -80.
HUANG Feijie, LANG Xuming, YIN Jiankang, et al. Application of clustering integration algorithm in customer segmentation
model[ J]. Journal of Southwest University of Science and Technology, 2020, 35(1) : 75 —80. (in Chinese)

STREHL A, GHOSH J. Cluster ensembles—a knowledge reuse framework for combining multiple partitions[J]. Journal of
Machine Learning Research, 2002, 3(Dec) : 583 - 617.

TRV, KIE, BLLE, . BT IRRAEN R RME R X AR R G IO [T]. B BB TAE, 2020, 64(8) : 134 - 140.
ZHANG Haitao, SONG Tuo, ZHOU Honglei, et al. Research on knowledge aggregation method of virtual healthy community
based on spectral clustering[ J]. Library and Information Service, 2020, 64(8): 134 —140. (in Chinese)

LI'Y, CHU X, TIAN D, et al. Customer segmentation using K-means clustering and the adaptive particle swarm optimization
algorithm[ J]. Applied Soft Computing, 2021, 113 107924.

KUMAR S, SINGH M. A novel clustering technique for efficient clustering of big data in Hadoop Ecosystem[J]. Big Data
Mining and Analytics, 2019, 2(4) ;. 240 —247.

ik, B, T, . TR R C BB ST L)]. THSEBLIN, 2016, 36(7) ; 1981 - 1987.
LI Bin, DI Lan, WANG Shaohua, et al. Clustering algorithm with maximum distance between clusters based on improved
kernel fuzzy C-means[J]. Journal of Computer Applications, 2016, 36(7) : 1981 —1987. (in Chinese)

T, B, W07, A BT HEAR SRR RBNREGRIPMTIET]. gk TR, 2020, 41(8) : 207 -213.
YIN Shizhuang, WANG Tao, XIE Fangfang, et al. Protocol clustering evaluation method based on mutual information and
contour coefficient[ J]. Journal of Sichuan Ordnance, 2020, 41(8): 207 —213. (in Chinese)

RENJITH S, SREEKUMAR A, JATHAVEDAN M. Pragmatic evaluation of the impact of dimensionality reduction in the
performance of clustering algorithms [ M ] / SENGODAN T, MURUGAPPAN M, MISRA S. Advances in electrical and
computer technologies. Singapore: Springer Singapore, 2020. 499 - 512.

ZNRE , 30T, AMGEE. —FhTE B IMECREELT]. =M RIS (AR M) , 2020, 29(6) : 568 - 576.
LI Shunyong, CUI Wenxiu, JING Pengfei. A weighted clustering algorithm based on information entropy [ J]. Journal of
Yunnan University of Nationalities ( Natural Sciences Edition) , 2020, 29(6) : 568 —576. (in Chinese)

B, R, A0, 5. A A EE DI Z BT BB PR TR R IART]. THEHRLE:, 2020, 47(3) .
48 - 53.

KANG Yan, CUI Guorong, LI Hao, et al. Software requirements clustering algorithm based on self-attention mechanism and
multi-channel pyramid convolution[ J]. Computer Science, 2020, 47(3) : 48 —=53. (in Chinese)

M, Ef, §28, % A6 CEa R ESRENMTE ST [T]. mirRilk44k, 2021, 52(9) : 2582 -
2589.

TIAN Zhen, CHEN Aihua, CAO Yi, et al. Microsatellite analysis on genetic diversity of breeding populations of red shell color
Meretrix meretrix[ J]. Journal of Southern Agriculture, 2021, 52(9) : 2582 -2589. (in Chinese)

Welie, EM, WLREE, % WE M e LRSS EREEmE R ] PEFRIRE, 2021, 57(5) : 127 - 130.
AR, RE, R, . SEABENEE G E R ER SRS T]. PUm MOl K24, 2021, 41(2) : 38 -45.
JIANG Cunliang, WU Yong, DENG Lang, et al. Kiwifruit resources collection in Yunnan Province and phenotypic diversity
analysis[ J|. Journal of Southwest Forestry University, 2021, 41(2): 38 —45. (in Chinese)

TRk, BB, PR, S ST ECORARN T ARG s 2R KRR TE [T]. BT Rk, 2021, 52(10) ¢
2805 —2813.

CHENG Lin, DAI Jun, HE Jinfeng, et al. Genetic diversity analysis and comprehensive evaluation of cone and seed quality of



212 g Ak Bl ¥ R 20224
Cunninghamia lanceolata[ J]. Journal of Southern Agriculture, 2021, 52(10) ; 2805 -2813. (in Chinese)
[94] ek, £, BRI, % T Kmeans RA A 4F X F I FF B E R R I ELT]. R HUM R, 2021, 52
(10): 84 -89.
AN Xiaofei, WANG Pei, LUO Changhai et al. Corn straw coverage calculation algorithm based on K-means clustering and
zoning optimization method[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2021, 52(10) ; 84 -89. (in
Chinese)
[95] REW. —FhEET ROAR Y 23 8] R 1 AR IEAAR AR g Rz AT [T ] VLR ML RL 4, 2020, 48(16) : 250 -254.
[96] Xk, fffds, Ak, & ETEMREGHE M LIJAEE B o KO [J]. R ERER %4, 2021, 40(8):
1746 - 1757.
LIU Jiabin, GAO Yunbing, LI Yongtao, et al. Soil environmental quality zoning based on the Gaussian mixture model[ J].
Journal of Agro-Environment Science, 2021, 40(8): 1746 —1757. (in Chinese)
[97] FEHF, B, BRYE, % LT F 00 HER T B9 [R5 ARk & 2 5 BT (0], & Tl B, 2021, 42(7) :
1 -8.
WANG Dan, LIANG Jin, HUANG Tianzi, et al. Fresh food quality evaluation of kiwifruit based on principal component
analysis and cluster analysis[ J]. Science and Technology of Food Industry, 2021, 42(7): 1 —8. (in Chinese)
(98] JBLIR, 22, @ RUh, 5. ZUMIAE B MIAS AN B A AT & IR o Lh e [J]. " EIBRsE , 2021, 40(10) : 43 - 49.
ZHOU Qile, GONG Linghui, JI Fengdi, et al. Comparison of nutritional constituents of red wolfberry, yellow wolfberry and
black wolfberry[ J]. China Brewing, 2021, 40(10) : 43 =49. (in Chinese)
[99] JAXL, #h223, A0, 45, 20 AR AR AR 90G BTN [T]. Mg 5 %k, 2022, 43(2): 171 - 176.
ZHOU Shuang, SUN Lanying, YANG Guang, et al. Evaluation of fruit quality of twenty varieties of raspberry[ J]. Food
Research and Development, 2022, 43(2) . 171 = 176. (in Chinese)
[100] SHWETA S D, BARVE S S. External feature based quality evaluation of tomato using K-means clustering and support vector
classification[ C] // 2021 5th International Conference on Computing Methodologies and Communication ( ICCMC), 2021 ;
192 -200.
[101] SR, X EGH, 2. JCataUE REEE £ RT I AT5E[T]. hER=EH, 2019, 35(32) ;: 153 - 157.
GUO Yanting, LIU Ruihan, JIANG Xiusheng. Fresh corn consumption by Beijing urban residents: market segmentation[ J].
Chinese Agricultural Science Bulletin, 2019, 35(32) . 153 —157. (in Chinese)
[102] ETUMNU C, GRAY A W. A clustering approach to understanding farmers’ success strategies[ J]. Journal of Agricultural
and Applied Economics, 2020, 52(3) ; 335 -351.
[103] JESSE O O, DANIEL O, SHEM O W, et al. A cluster analysis of variables essential for climate change adaptation of
smallholder dairy farmers of Nandi County, Kenya[J]. African Journal of Agricultural Research, 2020, 16(7): 1007 —1014.
[104] GRASKEMPER V, YU X, FEIL J H. Farmer typology and implications for policy design—an unsupervised machine learning
approach[ J]. Land Use Policy, 2021, 103 105328.
[105]  ¥Fpite, SR T mS AR b iy s 4 2 22 Bl R e o7 i: (1] R 580K, 2021, 41(15) : 30 -33.
[106] EAHFE, BRaA S, VK, 5. HT SGA - RF Sk iRl H R vk B R s [T]. Al HLA 24, 2018, 49(10) :
261 -269.
WANG Xuanhui, CHEN Jianyi, ZHENG Xilai, et al. Inversion of cadmium content in agriculture soil based on SGA — RF
algorithm[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2018, 49(10) : 261 —269. (in Chinese)
[107] WANG Y R, DING S F, WANG L J, et al. A manifold p-spectral clustering with sparrow search algorithm [ J]. Soft
Computing, 2022, 26(4) . 1765 - 1777.
[108] = kAE, B, THE. LT BREWESGEFAPRI LT Seil2 5641, 2019, 39(9) : 2973 -2980.

LI Dahua, ZHAO Hui, YU Xiao. Overlapping green apple recognition based on improved spectral clustering [ J].
Spectroscopy and Spectral Analysis, 2019, 39(9): 2973 -2980. (in Chinese)



