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Fig. 1 General framework of domain knowledge services
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Fig. 2 Knowledge service system for the jujube industry
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Fig. 3 Knowledge delivery mechanism for the jujube industry

3 EHE5HH

IR Pl g A R LE 4R
LLA PNV ARG R A Bl 1 20 A M Al iR ] i
97 s SR WS BUD R 7ey B B ST RTAEAY fafHE 7y ¢ N S VA
BOR B A ORI, B TS, KR K
IEYE. JBIEEZ R R, A AR B A% 0
WA, S ek 45 1 B S
3.1 AIUURYE

AW FENRAYEUA 73 AW B3 (1) BASKHr
G N1 CRAREAC A=) A, 49585 4
ALy S EE R (2) DI EZ M (https://
www.hongzaowang.com/) A 3551 I 41 AUE BT
ZEN

3.1

o, AR ARG M B U IS OCR R
AW ARG HATH “Rrf” o “EIBRET . N
SECERRFAE, JERL AR g N T 20, k]
DATS B S5 M I I JE e S (g5 1h ) STARTE RS-
CRAREA A=) FEEGE R 5 A8y AP At
HAREEBaRlE. @bl BagfE. “ . e,
IK” TR PE PR B BRI B . AR L
ARG O e U RIS R I B
I,

MR RS TINES Y N = = PSR AR IR A o S TR AP
U VA . FIAEARES . MROREE. AN T, g
SCEEE JLANER 4y o A Python Crawley & HUHEZE X%
PEAT IR BE, DL N W% ik 2, 132075
B B



%3 W

BERE: ETARIEGEMAEERSNR 325

3.0.2 LD AT AR A A 2

ZNuN AL E RG] s i = Do) B o = R D T A e 2
PSS W B = I o 1 M iR = R N T e o'
WG Y AR SR R Can st T HAR IR 8, M IF
IR PP AR JBEEFOCRD 5 BT N — MR
& X TRAMESHESE, FE LM A SRR, B
JSCES R R ROME A )25 IR, 3 A i T AT A A A
s WA 7 I EE G T L, (R T R A
Fe~ e PR T R S S A T T AL A
BAR BARNS OL SRR, ARSCR A BT A4
7.

ZLAPAND A AR Sy B AT B AEORT SO AR A
B2 ARG SRR N S I B R N I S N T I
K MAEHUER B BHEEEN B, MBAED
Br. RGP G B . &% £l F2 A4 K AH
SRR T R E KR BB, A SO 4
Wk AR A AREET . A mWAT . H
b H RN (B R ST i B e o S o b/
SREAE ST TT,

FIH Protégé Afhtyt T H, Wi REHMEEH
TR E S, B AR PN AR SL T 8 A — 22k
1028, 6 M=K, 14 MUK (K 4)
o, GURAAAEZ O —HRAHE: OFF (jujube) .
I [ 2088 J 21 APl ) A 3 B R 4 AR A
BRI 2, @M (Gujube tree) « EWAEH
ALK B YA, K5 A IR 45 Gk
R, AITRR SR — MR TR SR BN S, F
FH K iR A S AT R AR A A @ HL T K
(plant disease and insect pest) o Jpj H 3 #fiid fi 52
ZLR S AR IR T 5 U, DR AR B 80 R O S
Brm H 32890 9 # (disease) Al i1 (insect pest)
AT, @IREEZS (environment) o € X 40 AE
Kot B BT A i 1 BB KSR R, TR
SRR By ©HIX I (region) o &
BRI 21 O A X SR R R AR HLIX A @4 7
M FE#EJ5 (production process operation) o %
R 8 AL A =l R v, B MO 5 i 77
RN EAEGF B IR, o8 ISR B
BRUEZR. KPR, WMREE IR, @~k s
AR, P RIEARED EKI B, MAEH
oy @A RN N EAREFTII. HAREF
WL EAREE RIS e Gt AR

Caele) ZEr= i 6 =gk, —BRIn AR
WERR . Bhy b3, FERP. BB BRI MR
W e g &5 E . BB, RIS
W B B 14 NG, AR EE AR
B Bt SR OG5 T P 7 A AR AT R . D AR 252K
(pesticide) o LA P vA A 79 HUHE Fr s A2 24
iR, @BURZE (policy) o FEIRW M4 EAH
KBUKIERN

V- @ i A

= R
V»'-' owl:Thing o K5y ek
>>>>> PRESES : B3 481
..... X - @ MAREKE
_____ H;ﬁ l'a',/f\%fﬁifrnﬂﬁﬂ
""" ﬂ;iﬁ‘j' : [Wykiiﬁ
S R - 4b3
..... W : : :
: ~§ = -y
o L A S 7 o
(o ErOEEE L e mRem
b i L e mE
@ WABHAER RN
L PiA H [
v-@HEm 00000 e AT
- -4k - @ ZE I B
. @ AHTR o
P =R L@ R
mﬂj]ﬁﬁ;k L ﬁfﬁﬁﬂfm
v-@ FhE o @ LI 7
o L@ sy
---- I P _
'''' s L@ R
1 s H [ A7 R
L@
f e

4 Bl GUEARIKBLRLE

Fig. 4 Ontological structure of the jujube industry domain
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Research on Intelligent Services for Jujube Domain Knowledge,
Based on Ontology

XUE Yuan', FENG JianZhong'’, YANG Hao"*, WANG Jian', GAO XiangWei’, XIE NengFu', CAO Dan’",
BAI LinYan*, CHEN CaiMing'

1. Agricultural Information Institute of Chinese Academy of Agricultural Sciences, Beijing 100081, China; 2. School of Marine
Technology and Geomatics, Jiangsu Ocean University, Lianyungang, Jiangsu 222005, China; 3. China Fire and Rescue Institute,

Beijing 102201, China; 4. Aerospace Information Research Institute, Chinese Academy of Sciences, Beijing 100094, China

Abstract: To address the current issues in the red jujube domain, including fragmented knowledge systems, delayed updates,
insufficient personalization of knowledge services, and low service quality and efficiency, and to meet the practical needs for
efficient organization and intelligent services of red jujube domain knowledge, in this paper, we carried out a study about
ontology-based intelligent knowledge service, which was associated with relevant aspects, for the red jujube industry. Firstly, a
fundamental framework for jujube domain knowledge services was established through systematic analysis of the knowledge service
processes in the jujube industry, and based on domain ontology and knowledge graphs, the intelligent service mechanism and
patterns for the jujube domain were studied by exploring knowledge organization approaches about the jujube industry. Secondly, the
structured, semi-structured and unstructured multi-source heterogeneous corpus information in terms of the cultivation and
management of the jujube industry and its related domains was systematically integrated and processed (e.g., semantic
preprocessing), and then, the multi-dimensional, standardized domain knowledge and ontology bases for the jujube industry were
constructed, and further, the domain knowledge graph for the jujube industry, which showed good merits such as favorable
completeness, well fault-tolerant and disambiguation capabilities, and strong relational reasoning competence, was built by using a
BERT-BIiLSTM-CRF hybrid model. Hence, to satisfy the requirements of intelligent question-and-answering (Q&A) services for the
jujube domain, an intelligent Q&A system, based on the domain ontology and knowledge graph and keeping to the collaborative
optimization principle of domain knowledge services, was designed while employing a hybrid processing framework with
domain-specific models and (locally deployable) large language models (LLMs), and moreover, the improvement approaches for
evaluation of knowledge intelligence services were discussed to ensure the provision of high-quality, reliable, and satisfactory
services to users and/or systems. As for all the above, the paper would provide significant practical references for enhancing the
practicality and applicability of intelligent services in the jujube domain, promoting the digital and intelligent transformation and
upgrading of the jujube industry, and thus further exploring their feasible technical pathways.

Keywords: domain ontology; red jujube; knowledge graph; intelligent service; knowledge Q&A
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