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Fig.1 Use case diagram of system
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Fig.2 System overall design diagram

2.2 KREFARHR

RGN H R 3 HHE B R SS, ook
AREEAHRE: FERE. il 528 WML KL
SHA. HP3BER@Rf 2 fir, —MeEFER
R, M E kG B, —Me s B,
JUE R S B AR R G Ik K
KRAEBARMEGH P PO AR G R, CARDHEAR
A AT B E TROR S HE .

2.2.1 RAM3EHIERE

M W E P R AR R AR H M E B T
T KGR, REDFW . 1 ek BRI R R
Tk, MHEREUREE URL. MBS, SRR LG
WYL, I e, AN R Bl <a>Fl<frame>Hr 25 L
HEEEE:, FEM L. K5 KH HTML parser T 2 f##T
WU, HE X NodeFilter X REEHUH FHEOGB I N2,
g s et ARaE, B SLORAF BB 2R IR
e, WL 3.

15 BRI A T MAIRCE (1 D99 2 745 280 45 74 AL 1R 2
i, HHHCGERRW R . PR ANEIEIE NGBS, RE
X TEHCE 1) H AR 502, A2  DOM 4, $2408 i H bRl
PR, RSN, B JERHE I 4 A B s AT
Wl AR H bR EORE X ORI, WA B EE A



174 RNy TFEZ (http://www.tcsae.org)

2016 4F

{1 B DX L TR e DR £ B IR A i, A
S IR H AR BRI AW R 1D Bl 48 .
W& 2 50k, —BORT 3 4, i EALAE B .
2) BRALSKB AN o ARML R s AR AR A A
FilxauEZANENE, wEA k. HIA
WA 3) RS H T XA ED . ARMuh iR A5
SRSk, ipsE. DR 3 A&
ABFANEFAE ) BB, 0 i X S S HE
B AR MBI H ARSI X 3. dnl 4 Bros ol TR R KL
PE A s A

. 0
Internet . sk
‘ Ay i
B SHRE e SR {2 B4R
e
X X X

P 3k 5 S5 o T4 2% 45 Jsoup
WEEE R U407 43 HTML parser

B3 #HEARKIEA
Fig.3 Data acquisition process chart

TS 25
HEN B IR A B S

SN BRI 5 B

ESAT TR
Yes

BUE SRR R Max

R H bR X

G & Bk
TECEAR 10 5%

A4 HEHREDHA

Fig.4 Data extraction process chart

2.2.2 AT SWMeREI AR5 E

AT REAEAC IR BRSSO AF B T 24
EARTIATIARFAE, ARG AR i 2] S B B E 3
532K FeF SVM ISR KSR WA 5 B, 290N
2 AN BL: INZRR BB Be o YIZRIT B R AR I 25
FEAI 73] R SE . RFALIUBUE T ST A0 B, d )i
KM SVM SLFIRAARN SCA 732485 o« AR Bel il FEA
L IR ALER,  FEARGE VI ZRE Bors 2 SC B 1] 4 3k 4 7
RPN, focJa ML PN ZRAT 10 73 RAs AT 70 2K

Al i i+

(ictcLas)  \ prigemm ) ( TFIDF )
M Il Il
~ = ~
WIRAEA AT A e 42 REAETAUA
THE
Web IIZRB B
P rims e
- PN e | R
; Gk VM4 2K
AR 734 FEIEIL SVMZ 2
AR B

BS5 RELAS>EXHA

Fig.5 Agricultural text classification diagram
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Table 2 Data acquisition result

ZhA b
RIS M (http://) SRR
Website address Webpage  Actual
records records
number 4 number C
www.agrosc.com/Price/[Frame 25 24
nc.mofcom.gov.cn/channel/gxdj/jghq/jg_list.shtml 14 14
www.nongnet.com/list 40 0 0 0 0 0 0 2 l.aspx 30 29
cy.agronet.com.cn/Trade/List?area=430000 10 10
www.bbwfish.com/news_hot.asp?RecSortid=107986 20 20
www.zgchawang.com//news/list/34/ 25 24
www.farmers.org.cn/zhuanti/ShowClass.asp?ClassID= 20 20
403
www.zysnw.cn/a/yangzhijishu/ 30 29
yxsc.6636.net//more.asp?typeid=1 20 20
vaw.tj agri..ac.cn/ir_ldex.php?m=content&c= 25 25
index&a=lists&catid=8
St Total 219 215
HER ) Precision/% 98.2
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Table 3  Agricultural text classification data set

B HIIEARES MRS pEYid

Category Training set Test set Total

FRE Foodstuff cl 86 50 136
B2 Vegetables c2 298 198 496
2 Medicinal materials c3 198 186 384
/K= Aquatic products c4 294 232 526
7 #5 Animal husbandry c5 195 148 343
K7™ i Forest ¢6 49 32 81

B Fruit ¢7 264 206 470

{t7F Flowers and plants c8 297 222 519
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Table 4 Agricultural text classification test results

SHL Algorithm Prec{:i?f)ﬁj Pl% Re{;"al%[ 1?/% F—Mgﬁre/%
PP 2% 68.2 68.1 67.6
SMO 85.7 82.3 83.1
BN o3 85.9 85.5 85.1
No rules C4.5 Yt 88.3 87.8 87.9
RBF-SVM 88.2 86.1 84.7
1 SVM 91.8 90.3 90.7
WABME  RBF-SVM 88.6 86.4 85.5
With rules bt SVM 925 91.3 91.6
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Automatic acquisition and classification system for agricultural network
information based on Web data

Duan Qingling®, Wei Fangfang®, Zhang Lei'?, Xiao Xiaoyan®
(1. College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China;
2. Beijing Agricultural Networking Engineering Technology Research Center, Beijing 100083, China)

Abstract: The purpose of this study is to obtain agricultural web information efficiently, and to provide users with
personalized service through the integration of agricultural resources scattered in different sites and the fusion of
heterogeneous environmental data. The research in this paper has improved some key information technologies, which are
agricultural web data acquisition and extraction technologies, text classification based on support vector machine (SVM) and
heterogeneous data collection based on the Internet of things (IOT). We first add quality target seed site into the system, and
get website URL (uniform resource locator) and category information. The web crawler program can save original pages. The
de-noised web page can be obtained through HTML parser and regular expressions, which create custom Node Filter objects.
Therefore, the system builds a document object model (DOM) tree before digging out data area. According to filtering rules,
the target data area can be identified from a plurality of data regions with repeated patterns. Next, the structured data can be
extracted after property segmentation. Secondly, we construct linear SVM classification model, and realize agricultural text
classification automatically. The procedures of our model include 4 steps. First of all, we use segment tool ICTCLAS to carry
out the word segment and part-of-speech (POS) tagging, followed by combining agricultural key dictionary and document
frequency adjustment rule to choose feature words, and building a feature vector and calculating inverse document frequency
(IDF) weight value for feature words; lastly we design adaptive classifier of SVM algorithm. Finally, the perception data of
different format collected by the sensor are transmitted to the designated server as the source data through the wireless sensor
network. Relational database in accordance with specified acquisition frequency can be achieved through data conversion and
data filtering. The key step of data conversion can be implemented on the basis of mapping rules between source data and
target data. The mapping rules include 3 kinds of rules. The first is the source data directly corresponding to the target data; the
second is that we create a temporary table, which corresponds to target table if they have same field name; and the third is
converting perception data of XML (extensible markup language) type to relational database. Besides, data filtering is required
to process abnormal values of the measured value beyond the sensor range. In this paper, unified modeling language (UML) is
used to describe the agricultural network information automatic acquisition and classification system. User requirement
analysis is described by the system’s use case diagram. Web data extraction process is described by the system activity
diagram. These help the system’s key function implement of automatic information acquisition from Internet. The IOT data
sharing module is implemented based on the proposed data conversion and filtering rules. The system can supply the services
of on-time agricultural news, agricultural product prices, supply and demand information browsing query, real-time
agricultural environment monitoring and personalized information statistics. The preliminary application shows that the
agricultural network information automatic acquisition and classification system improves the accuracy of information
extraction and text classification. The information acquisition accuracy rate for sample web sets is 98.2%, and the accuracy
rate of text classification with rules is 92.5%. Compared with sequential minimal optimization (SMO), Bayesian, C4.5 decision
tree and radial basis function (RBF) based SVM algorithm, linear SVM is more suitable for agricultural news classification.
The system has high real-time performance and good user participation for IOT applications, which will expect to be applied to
agricultural information integration and intelligent processing.

Keywords: agriculture; text processing; information systems; information; the Internet of things
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