202341 4 &k Lok 2= i o554 % 4 1

doi:10.6041/j. issn. 1000-1298.2023. 01. 020

g Mrfm HEMIR R &= BN S IE RS ER R

= 1 == 2 =13 1
FeA M BT shmE F M
(LRI 3 5 S S TR B, LT 1000835 2. ARl A3 5 B R 2 5 TREE B , 42 271018
3. AL K MR 5 R B L 100083)

FEE - ol B U 7 AR U*ﬂi‘*f\/iﬁfﬁﬁ}fﬁﬂﬂlﬂﬁﬂﬂiﬁuﬁ I 15 6™ B B = b, 340 T I AT 45 AR EL A T | 22

s A% 1P O R0 A 78 45 R B R i A B AR, bl 32 0 T — B L F B R i A S A A TR AL B Lh,\
S SRR SRR AR (AglG — IDSF) , B 4%, g BRI e = e i B 5 A TR ALK T E &5 £ SCE U
E s LU 3R T — il R ik A T SRR 57 145 ML 1) 758 11— 067 38 B 77 32 FH DA 3G o 3 IR 848 5 A 7 3 72 4T
S5 W BE 77, 3 T 48 1m0 A0 R () R AR MR RE . 7R 22 SRR (10 AN A A AN 11 976 SeAR iR AS 1 [ 4 A i
*’I’LLT?T%%@ S R AEZ IR b AglG — IDSF #1 7 f) 22 &1 U0 B R oy 94.41% , FE L3 72 F1{ R
94. 01% , & PRI o i 2 1= 35 88. 07% , 8 35 00 T+ A & B In] S TR A TR AE P 1) 22 b Bk i S Y | 3R W] 77 32 A58 70 A 3R 1)
b B R SR A T A v . AN FE A SR A R SR S R R ) TR A B — mﬂﬁ{zﬂs g1

KR ol maE; FERG; MO BRI A RS TS T8 IH
hE4E S, TP XHkFRiIRED: A X EHHS: 1000-1298(2023)01-0205-11 OSID; &

Joint Intent Detection and Slot Filling of Knowledge Question
Answering for Agricultural Diseases and Pests

GUO Xuchao' HAO Xia® YAO Xiaochuang® LI Lin'
(1. College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China
2. College of Information Science and Engineering, Shandong Agricultural University, Taian 271018, China
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Abstract; Joint intent detection and slot filling plays an important part in natural language understanding
for knowledge answering, but it is still in its infancy in the field of agricultural diseases and pests. In
addition to lack of corpus, it also faces several challenges such as task independence, mutual correlations
ignoring, and intent embedded information neglection. To address the above questions, a novel joint
intent detection and slot filling model based on intent embedding and slot-gated mechanism, named
AglG — IDSF was proposed. Firstly, the attention mechanism, which could extract the context-aware
features, was introduced into shared encoder to further enrich the contextual semantic features. Secondly,
an intent-slot interaction method with intent embedding and the slot-gated mechanism was designed to
enhance the ability of intent detection to guide the slot filling task. Finally, the comparative experiments
from various aspects were conducted on a self-constructed corpus named AGIS, which mainly contained
22 intent categories, 10 slot categories, and 11 976 annotated samples. The experimental results showed
that AglG — IDSF achieved the intent detection accuracy of 94.41% , slot filling F1-score of 94.01% ,
and overall semantic accuracy of 88.07% on the self-constructed corpus, which were significantly better
than a variety of benchmark models, including bidirectional mutual models. It demonstrated the
effectiveness of AglG — IDSF in jointly identifying the intent and slots in the field of agricultural diseases
and pests. In addition, the experimental results on public datasets, i.e., ATIS and SNIPS also showed
that the model had a certain generalization ability.
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slot-gated mechanism; attention mechanism
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Tab.2 Samples of intent detection and slot filling for Chinese agricultural diseases and pests
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AglG — IDSF Sy JEfERLRI I 5 1 4 % R4, 4351 LA
AGIS (ATIS #il SNIPS %4 4 #E 47 5L 88, &5 R an %k 6
Ji7s o WS 1, 2 AglG — IDSF AR SR Al v & 1 #l
il AR LR 3 Rh AR 4R b B R U e T
S 2 AR I HLHIY AglG — IDSF 45 A fy A
NAE 43 $ = 0.91.0.34.0.29 4~ F 43 i, iX 7E —
FEFRIE 1 U0 T 7E e g AR R R AL Y
BRE. ek 3 HiERM A (4) rig gl B S0k

SCAE R TR L B A, AR AE SNIPS B4 4R 1 B
15 88. 43 % MR AR HIKE B, (HAE AGIS I ATIS %k
P4 by B A TEURG B B S R AIG, X R 46. 29% il
28.56% iz APk R I HL 2, [F) I Sz W 1 AR SC T 4k AR
RG] AR i A e (1 4 B R0 ZE P AH N M
55000 4 SR PGB A0 AR 1T ML A L, AR SR
$& AglG — IDSF A 3 i B a4 1 i B AR R0 RS
A, BT TR L A R

R 6 AglG-IDSF 73 MBEE LHHMIEER

Tab.6 Ablation experiments for AgIG — IDSF on three datasets %
AGIS ATIS SNIPS

S LR WAL FL R ke RENLFL EEE ke ML FL = LC3ENi
A [ES LIRS 5 W % W % 18 RS W %

1 AglG — IDSF 94. 01 94. 11 88.07 95.97 97.31 87.57 96. 21 98.71 90. 43
2 —HE S AL 93.73 93.58 87. 16 95.75 97.31 87.23 95.87 98.29 90. 14
3 + EE B SGE X 51.41 92.99 46.29 59.63 96. 98 28.56 95.48 97. 86 88. 43
4 + Cascade 94.19 93.74 87. 49 98. 51 98. 10 87.35 95.54 97.57 88. 86
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Fig.7 Sentence-level confusion matrix of intent detection and slot filling for AGIS dataset
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3.3.5 BERT & &k
DL B BRSE 3R L T 4% 48 word2vece B glove i
YRy it A B I T A #R S 0Y, JoiE R 4G 3)
DAL B SCAH OG0 R B SCAR R . I ARk,
BERT 45 T Il 5455 7Y 1) £ 0 A R AR 32F T 4% T30 NLP 4F:
FHITERE o DR, S PR 9T AR SO H A5 AU A SR I
SRR SN 0 A B0PE, SR B BERT 2 28 A48 iU &
B AR IR, I 5 JointBERT F1 JointIDSF
TE 3 FPECHE S L b AT T LS5 S5 Rk 7 iR
JointBERT 7E 3 Fofr 5 ol B 41 £ - 1y 8 0 TR 1) of: At 32
39 88. 82% .87.34% 1 88.90% , BRI T 1K 4
R 5 PR 2 B0 0 A N {8, Ui B BERT A7 | T
P e RN 1 = R G S R B R R RE . T,

JointIDSF #ERU7E 3 Fh 44l 48 1 i R0 45 R g A 1
T, 3 R Z A R 5| A R A 2 L RE RS
o G PR AR Al L A S ) i B AT S A
&, E A E S B A AT 5. AR,
T A R T 4 7 R A 3 T T ML SR A S 1
B EMERAE R, R AR B AG B X 3 R 11
BIPEREHETHRE S AT B o 1A SCAT 4 AglG — IDSF 45
RITE 3 Fh ARG 4 I 35 A B 00 3% 1A R0 o 0 6, 43
Wk 89.15% .87.57% F1 92.29% , [t JointIDSF £
R 51 TE 0.09.0.22 2,29 N EH S M2, ik
G5 UL T BERT (A %M, 8 R W T AglG — IDSF
B AE R A BERT 1% B0 R #F — 25 4 = R oll 9 1R
& B ER G S AL AR R

®7 ETBERT WERAERZBFEELMIRANER

Tab.7 Experimental results for BERT-based models on three datasets %
. AGIS ATIS SNIPS
- AL FLE  BEMERR SRR 0PI REMERR AR O FLE SRR IR ERR
JointBERT 94. 36 94.58 88. 82 95.77 97.09 87.34 95.20 98.70 88.90
JointIDSF 93.09 95.70 89. 06 95.52 97. 64 87.35 95.74 98.29 90. 00
AglG — IDSF 94.27 94. 82 89. 15 95.52 97.54 87.57 96. 77 98. 14 92.29
- LR E—2 5 LR SOl SO B 5L A T B Rk

4 %;Eln

AR SC T BB X AR HL T AU P U 5 L
BUEAFAE TR B B BB R 5 70 M) 06 T 4k
AR B AR, M T A ROl 1 E 4R Y
o PR RS R SR T R A S R AR T I g % R
B NS N EH R N E N RN SR - A
RS Y AglG — IDSF. iZ B R R I TE R

AFAAG B R T HLG X o ) 2 AT
N AE I8 T 40 5% R E B RS AL 1T S0
AR R W AR AglG — IDSF -7 R4S B 4
oA R PR R S A IR SR AT 55, 5 Al A Y A
FEAE A HL Y PR 5 S AT 55 R fE
WA, HBA —E Wz AL RS E P, A 5 T
AT I A B TR 25 R GE R it T R S0
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