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Abstract In response to the characteristics of pesticide registration texts, such as information density,
complex logical structure, large span between entities, and heterogeneous entity lengths, as well as to

address the issues of triplet overlap, exposure bias, and redundant computation encountered in traditional
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joint extraction methods, a multi-feature fusion single-stage entity and relation joint extraction model (MF-
SERel) is proposed in this study. Firstly, at the encoding layer, the model’ s ability to represent complex
corpora is enhanced through integrating semantic and syntactic features and enriching the meaning of
an HT-BES multi-
dimensional labeling strategy is proposed to resolve the triplet overlap issue. Through parallel scoring

character symble. Secondly, at the multi-dimensional labeling framework layer,
functions and fine-grained classification components, the entity-relation joint extraction is transformed into a
multi-label labeling task based on the relation dimension. This process does not involve interdependent
steps, thereby enabling single-stage parallel labeling, avoiding exposure bias and reducing computational
redundancy. Finally, at the decoding layer, labels are predictied based on fine-grained classification, and
the entity-relation triplets are decoded. The proposed model is compared with the baseline models such as
GraphRel, CasRel, and TPLinker, and evaluated on the pesticide registration dataset (PRD) and the public
dataset of unstructured information extraction (DulE). The results show that the MF-SERel model performs
well on the PRD and DulE. On the PRD, the proposed MF-SERel model improves inference speed by 20%
and F1 score by 2. 3%, demonstrating its strong knowledge-mining capability in pesticide registration texts.
On the DulE, the MF-SERel model improves inference speed by 54% and F1 score by 1.7%, also achieves

better resultsproves its strong generalization ability. In conclusion, the MF-SERel model proposed in this

study provides a new method for the structured extraction of knowledge in the pesticide field.
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Table 1 Examples of entity relation categories
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Fig. 3 A single-stage entity relationship joint extraction model based on multi-feature fusion
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RFAE G R AT BBy ) R IR T
TR A R T AT o I, Al Sk e S MR R Ik 73 26
FRic, CORU7 28 FEB IR BT B8R E N “HB-TB”
CYOR7 R RLBTIR R OB E 8 “HB-TE” ("I 7,
ZFG WD YAR E N HE-TE” . X T4 21
ZOndl, i TR R R B B A SR R A
kR SR SCHR A3 e bRad , CORUT L AR BB IR L OB
FEE N HB-TS” ((“JIg”, A5 B7if BB E R
“HE-TS”,

SR < H R, ARG, MR > <R
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WA, 28 H PR, B > AL R PR T AR, NI
Ir KBRS AFAEAE A R A 2R BB IR T R R E .
7 P 6 v (o) B 1) = e ] <SR Ui 385 HAE D)

CEURENE, MERE, MED

Cyhalofop butyl, Weed control, Barnyard grass

(RS E, REPE, 2D

Cyhalofop butyl, Weed control, Polygonum

(a) =T HIBURGI1 Example 1 of triplet extraction
H AR EBRB BR &=\ E

g Cyhalofop butyl controls barnyard grass and polygonum

HB- [HB-|

W E PSS m oA W

M P2

Cyhalofop butyl controls barnyard grass and polygonu

R;= Z2E ¥R Weed control

KA = X i 15 AR " 56 2, A 28 AT filf A 1
TEM "R b o ARG & 3 B B 4% 1A B, A R0
P T ZIuH B A

0 (ERENE, EREm, KR

Cyhalofop butyl, Applicable crops, Rice

l (b) =TT MIBRHI2 Example 2 of triplet extraction

AR EBMERT KREH

Cyhalofop butyl is applied to rice fields
HB- [HB-
1B | TE

HE-
TE

Cyhalofop butyl is applied to rice fields

HRMHESRZ AN

R;=ER{E® Applicable crop

6 HT-BES#HRiEHREE
Fig. 6 HT-BES annotation strategy

2.2.2 HT-BES % %47 iz K ko9 5

HT-BES #5 i %0 52 B B2 0K = 75 58, X
AT BT A3 Gy, w) B E LK F (r)
HEAT 2 A K s Hk i ) R B PR R A
A Cw,, 1o, w) W = I B FEAR 2, 2R BE 2
B 5 SR, IR 20T 40 6 R 3 A A B Ay S A A
I S R S A SC k43 2 bm il , 2R LG R4 4 28
yiE]

D55 e A4 .

A 5T e T AR B S A $ R HOLE 88 #
BT o BRI B . 1% PR — A P 2% 2 1 WG ok
At R ME PR A 2 D F A (v wy)
W R KR TR . S RBA K
wmr .

Vi1 =R (o (drop(W [l T +6))) (5)
Koo ARSI KON S U R MU s R K
F RN PTAC AT N R AL s O BT
PR %X LeakyRelu;drop () HI T Bij 1k & #8055 W 2 7]

WIGRBIAL IR s [ef . ef |45 « I j 1Y ) i i 4 i
B b MW 250 FE M RS W oF 7 A A, AT LA
R A i A B A5 R A 20 25 08 20T 40 pR B, LA TR 4
Hb P A0 T B SO B B O

38 5 VP 43 R R B T 2 [ T 1A 3 () R
W T 75 12 pRBGE 3 2 23 4 1 4 ) 2% S O AT RO
AT B A2 Cwp, e, wop) AL B W PE 20 1103 2 2% N
LXKXLEEME LXIXL, A8 T 7045,
P TR

2) UKL A3 A AT o

AiORLEE 5325 1Y H bR 2 M8 T o3 R I, Ol iE X
KFR 1, F RN Cw,,w) 4 BE & BAR E PR, A2 il
KRR, 5 R85 R B 3 (b) 5B [ i
wo HEAKXWT .

P<y<u-,,,},u-/>|5) = Sofrmax(v(wm_m,> (6)

Z 3 3 3 softmax pR BOXT A5 43 0] & o HE AT Ak
B IR 5 4 e B o R o A, R R4l HT-BES
T 1 SR W T A Sk 2 SR OGRS TR B bR S RS L
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Cwo,, w)) #EAT AHRE BE 43 2S00
2.3 fREBE

il A 2 0 H bR o AR A Sk R S AR G B 4 2 Al
1 5 S SR I SR I i S L D OG R bR 48 3 IS R
g R SR R ot il . AR R S Indl R
BIEWR .

BN SRR SCAS T, 50 1Y) 5 2 A5 2% 0 25 B
M BRZ WL Tagld

il LERCR = ES O

1 WIR SRR =t ES O

%20
(M>0)

%5 34 .for i <=1 to len(relations) do

44 . r, <relations[ 7], h, < heads[i], ¢, <
tails[ 7] //ZRBCY T OC F ¢ RS 4 I b 7 B R 5

B 5% it M[r]lh]ly] == Tagld ['HB-
TB'] then //# 8 {1 & & b r & & T kIR
IF isbr%s (HB-TB)

5§64 ¢, <tails[i+1]

BTH UM ][ h,][ 2] ==Tagld['HB-TE']

: relations, heads, tails = np. where

then

/84 . Find M ][ h,][¢.] (HE-TE) and add
(H, R, DtoO// &N EZEHRELRT
S B IARR S AR 2 (HE-TE) , 31 AR 3% 38 B 2] /Y
bR BAG BRI = nd IR mE &£ 4 O

9% if Mrn](h][s] == Tagld ['HB-
TS'] then

%104 Find M ][ 2, ][z] (HE-TS) and add
(H, R, T)toO

{114 i MIr]lh]ly] == Tagld['HS-

1

LOSS1rip]cs -

i

K yCw,, re, wp) A BRI B 53 264528 5 g(w,, 1,
w) N EIGr AR S AR BT
2.5 AWIEE
2.5.1 RKEFEARALSLEE

AR B 1Y 3R 55 2 X . Windows10 #:/E & 48,
Python3. 8, Pytorch 1.8.1, CUDAI1l.1, GPU
NVIDIA Tesla V100 16GB. A 58 4 A 2 $E X
R W ki BALR AT RoOBER Ta-wwm-ext hit
AL G F5 12 )2 Transformer #1 768 4k & 5% )2 , f#
Adam flifb s, 23k A TEE AL Head BUE L 3,

L
_LXKXLXZ:

TB'] then

% 12 % : Find M [r][A][zs] (HS-TE) and
add (H, R, T) to O

%5 1325 :return O

ARG R S In A SR BUE L AR AR
M 19 & F bR 2 43 A W, 5 57 AT BB A7 7E (1 55 1A
KRR XFF RS OC Z A B, 40 2R 224 /i 6 BF T
FEAR TR T Sk B SR Y JF s b 4, W0 1] 5 48 2R 6 I 1Y
SREE AR MR Sk R SR 1 1k A AR Ay AR
£, BIRT R 7 Sk SRR R SR Y sE HEu L . B S L
PRI Sk SR G R KR SR AL B = ol IR0 3L
W2 EE O, A IR R M4 & BT A SR 6 &
B = nHEE

DA 4 TR G R MR A B BR8] Sl ik “HB-TE”
HYHE-TE" 044, WL “HB A “HE" Rl a] LR 51 H
kAR FUR ARl “HB-TB” 5 “HB-TE" 41
A EECTB M TE” Al IR B H B Sk B [A)
FeEHD i3 “HB-TS” FI“HE-TS #2541 4, W] LLf#
T Sk SR U R IR R R B AR BTk
fif A i i, B R B = e GRS , 2 5B iR,
PR A ORI RE  Ae i Biin 2.
2.4 WEKEE

J T A B 25 MF -SERel #1352 50K Aff 114 52
TR 5C RIEA I, AW 58 R A 28 U 48 O A bt Ak
Hbro 28 XK R Z & BiESHEA
R RE 8 A A Sk A R T 1) 28 5 o A g 5
PRERZE AT Z B 2 5. S TRFRE LA R
it K 1722 16 W] BE 5 B0 R R B E M AR AE
ARSI T IH— A0 T, LUK 3547 b 1
feAb B 5 R BT A R

L
zlogp<y(w,‘rk,w,): gi(u"']‘/“u")| S) (7)

1

it R =f Batch size iR B N 4, K Ir & LN le-5,
Dropout & LA 0. 2, e K ¥ I B2 2 S 200, [
25 I 4% 11 e R 2 Bl R 768, T pR B Relu,
SpaCy H LR batch _size % B A 256, Dropout & X
H 0.1, B KN GR AR max_steps % & 100 000,
2.5.2 FMIEAF

5 16 % (P, Precision) , 3 [l % (R, RecalD fil F 1
{H (F1-value) fF iy P 46 b1 X5 A Bf 55 458 280 3 47 1
i o o RE B 5 P48 BRI E B R REAS T o LA
13 181 38 R 45 i A AR A gl R S A5G F LA R
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B & I 25515 5 o 3R D 8 AR 1 O 1 B s,
REMULF . MG R AT

TP
P ®)
TP
R= PN ®)
Fl1= 2PR (10)
P+R

A TP 278 00 1E ) (4 TEAF A B0 F P 2R $0
B 1R Y OE FE A S B FN SRR BUI 45 5% 09 AR AR
R

3 BRELSH

3.1 EAAFRERGHIFBEPRD LHFRI

R 56 JIE B R MIF-SERel 78 4¢ 25 5085 42 PRD L
A 5248 O 2 Al IROPE B, 8 B0 JLAE 19 SOTA A Y
GraphRel,, . GraphRel,, . CasRel, TPLinker /E 24 XI [t
MR AT IR, &5 Rk 3R . 7] W MF-SERel
BRI % B35 bR 2 F GraphRel, CasRel il
TPLinker, J v : 1A% T GraphRel,, £ %!, MF -
SERel ) F1 4 FF 23.3%, & J& H 2 B B 19
GraphRel S il BOG 2 , 75 AR 48 ¢ 2 il Bk 2 9 1

FHEEBEMZNN S, 2)5 CasRel i BUAH 1,
ME-SERel i 7 8 2 F1 F1 {8 48 B3 7+ 7 5. 7% #
3.4% ,—J5 1 ,MF-SERel i i3 2 B BE it B 4 4 B
W, A R CasRel 77 78 B B G A 22 [n] 5, 5 —
05 1, AR 5T 4 CasRel 4w i #% BERT A9 & ailf -, fiff
T H A 1k RoBERTa, I 38 i il £ 18 SCRFAE A4
BRAE, E R T R RAERE T, AT T =
JCLH M BCPEBE . 3) 5 TPLinker #H b , MF-SERel
M FL{E LT 2. 3%, iX J& i T TPLinker XF 2K A
Mz AL RE 18055 , TCTE i D AE AR 25 5 30 B dl h AE A
(RS2 PR B S P T A, L HG 4R B SR R AF PR
—, O AR G b A B B AR O R, T 3 A
RIS 2% . AWESE 4 I 1) HT-BES £ 4 i #5 7E
W 38 3k A D S A A AR AL R B AR, BT DA X
252K S on AT A O R R RS R S AE R
JIHLE A AL S5 R A5 R W T AR AR SR IA AR ) LA R
37 [ S A B FT AR B8 S, 1 T TR AR ) 1 R
JE R, ASBIF ST 4R 5 MF-SERel 5 51 ] LA &%
b A% 4 IR )2 UK T SCRRAE RN IE R AR BT T
SR IR AE S TEAR U SR BB B S
PR 2B DL BB T KA AR

R3 ARERRAYIFEE LB R

Table 3 Performance of different models on pesticide datasets %

B A RIS FEACE S F11H

Model Precision Recall F1 value
GraphRel,, 64.0 75.3 69. 2
GraphRel,, 68.8 78.3 73.3
CasRel 97.7 89.1 93.2
TPLinker 94.9 93.6 94.3
MF-SERel 98.4 94.8 96.6

3.2 MF-SERel X & E X RAHMEKRE

MF -SERel #5130 2% 24 A 245 52 14 5C & 4l W) b
WoR PR A FUE £ 4 7w o a] 0L« AHF 58 B
TR X 4% 25 06 R I TR I OR S B0, 45 56 RIS
WM R bR M ¥ FIEI RS T 90% A . H
Hh s B A T R AR A TR AR R X A
iK%, F1AE 4397 24 90. 6 %6 1 90. 8% 5 £33k 43 M 4% 25 4K
WK, X —NE EZEH T B AR
EAER MBS, Bl K AR K™ “iF
FUURAKRKE R AKKYEE 7S 2R GE

2 AR AU HE R L 3 A " SR Y
ZREL R N E T WL N T A
SECT P E M ML R R RERIR TR
TR R R e A  F LR 80 T 97, 1% 0 WA 25 808
B2 AT B 7, A B IS S ARG R AR B, HL A IR
L5110 R (= = T S O O (= S X2 Al L = B
RE 1% 00 2% ) Mo A 7R B RN 43 2
3.3 HRARER

Al MEF -SERel #5878 75 4k BUE R A) 75 {5 B
J5 T B 2R B, DA R VR T ) ML R R 45 R B R
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Table 4 Extraction effects of different relationship categories %
KF % FEACES F11H
Relation Precision Recall F1 value

il FH/E# Applicable crops 95.4 86.6 90.8
7% B i Weed control 98.3 96.0 97.1
2P A Pesticide form 98.3 96.0 97.0
£ 225 ] Pesticide type 96. 2 96.0 96.0
A< 25 i 1 Pesticide brand 95.0 94.2 94.6
1 37 77 3 Poisoning way 96.3 91.0 93.6
i 3 4 K Toxic symptoms 98.3 95.2 96.7
T 7K & Water usage per acre 93.5 90.6 92.1
B 7 i f Protective equipment 97.4 84.7 90.6
fits 77 J7 . Storage method 99.0 95.0 97.0

A WFIEAE A 25 50 42 PRD | X% B 0 & B He s A7 T T AE A R g ATCAR AR B T 4R T T AR
AR, SR M E SR Al RoBERTa®l A3 R P BE 5 24 R il FH GON #E 4740 25 15 B B2 B
BERT #:fe it , BRI F1{E FRE T 3. 3%, KB B, A R T 1L.8%, FIME P T 1.2%, X &
RoBERTa H F 5 RS 1% 1 25 B0 48 i 3 2 i 1 B AR 51 18 SCAR I8 AN 2 D3 43 92 91 S5 1 17 B e
SR, 7R Kb PR AR 25 U Bl R B R BE B AR O AiE i B S AR B A A B TR T
RO EAEMRBEY R AERRAZ R AEZE N BB REAE R K A8 1, DA 2K 21 5 47 i U I R0R .
TS  FIEMAE T 1.1% , R LK HEE N 0 5 SR 00 UE T 45 AR B 0 5 K AR AR i R T Y
BLHITER$E 2 )R b F SCE B o i 2] 1 SCHAE M, M

K5 EBRAEERMAERMILE

Table 5 Ablation experiment with different modules removed %
B RS FERGE S F11{H
Model Precision Recall F1 value
-RoBERTa 94.8 91.9 93.3
-GCN 98.0 93.0 95.4
-ATT 97.1 94.0 95.5
MF-SERel 98.4 94.8 96. 6

3.4 HEENFHIEEDUE LAZHIREHE R ML Z T, MF-SERel £ %I 75 42 71K 1 5 11

55 IE MF -SERel # BU7E 280 FF 846 46 iz 1k ] F, A 55 T 5 TPLinker # 8 M T (9 43 171 5% I 7E
PEBE , A WF 7 26 45 1 BN B A A A SOfE BB FUE EBUS T 5 AR B, e MF-SERel 75 3%
i 4 DulE i 1730 50, JF 5 %F B2 9 SOTA B A fR 3000 4 68 1 i 48 35 . Bk 4h , MF-SERel ## f1y
GraphRel,,. GraphRel,, . CasRel, TPLinker i# 17 Lt F1 15 #1 8 T £ B B 19 GraphRel,, . GraphRel,, fl
BRI 6 iR . Al UL MF-SERel £ 84 76 45 1 CasRel #8073 S48 T+ 17 24. 7% . 17.7% F16.1%,
RMMFUE EYBAE T RN, M# T TPLinker  #F—EW 1 BB BEAY MF -SERel # 51 7] L) A #5056
BRI T T 3.4% A1 1.7% . R4 TPLinker B MG fi 22 [ B0, AN AR 25 5t 45 LR Bl i o,
LY A 4[] 238 7 T WA A, E LA AR 1 G A % M HAE AR RS TR g r i m Mg, B
FUE RV AL E SR B B0 EAF A — s RS A RIFMZEE ).
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Table 6 Generalization experiment results on DulE %

e RS FENTE S F11{#H

Model Precision Recall F1 value
GraphRel;, 40.2 49.0 44.2
GraphRel,, 49.9 52.6 51.2
CasRel 63.1 62.5 62.8
TPLinker 62.2 73.0 67.2
MF-SERel 65.6 72.6 68.9

3.5 HEWNEE=THNMHEREF1ED

J3 P4l MF-SERel B BUAE SR UG R TS — el
T 1 BE 1, A 0F 98 3 T DulE 045 4 , % Normal .SEO
(RS RE ) M EPOCILAR T ) 3 R [ L &
PIBEESE FESEAT 7T, 45 K 7 s . P
R /NRT N FEAS R 2R 1) e R E SR+,
GraphRel , CasRel 455 Y 1) i BURCR Y94 e T B, 1
MF -SERel #RURIR R4 T HaF B PERE s TE R 2= SEO

80
70 +
60
50 +
40
30
20
10

FUE/%
F1 value

0

1E# Normal

HSAEE SEO

FEPO #fladk b BOMACRIG R 7 ik— B4R T, X b
PERESR TS 4 T AT C 2 9 HT-BES Z 48 AR TE
TS o FLATIT 5, AR SR W O B — Bl G R A T s
(5 28 7 REL IR, e i 2o i v, AN T 1) S 2R A e S 3]
2 A RRERE > TSGR ORAIR W, Sk
BT BT R AR S TS . 25 LT, MF-SERel
B A B 32 AP, REAS I 1 45 P B A O TR B
TE K A H B = U AR UL 55 R B By iy 2 B

SUAN EE EPO

IR EEIAYZE Triplet overlap type

B GraphRel(lp) ™ GraphRel(2p)

CasRel ™ TPLinker

= MF-SERel

7 AR=ZTAEEEXTHFIELR

Fig. 7 Comparison under different triple overlap patterns of F1 scores

3.6 HEEUHHERERSH

Ry 56 JIE AR Y AE £ D T AR R ) A R0
AW 5 A8 A< 285 B8 42 PRD F1 DulE 5036 46, i 8
LR SF N 4, e K AT R 200, %F MF-SERel #l % H
A G Ik B e LA B 4 B B ) 7 0F A, 25 R o
FTIR . AU AE AR 258005 48 PRD DA K28 FF 4
£E DUIE I+, MF-SERel #4250 35 1 1 1 4 J7 1fi 45 Ji 30
TR . ME T CasRel, MF-SERel £ PRD
Bl A AR T T 20% . F DulE B0dE 48
T X GRS R T T 54 %, X

SN TE DUulE Bdls S b, C R R 2, CasRel 43
B B Se R AT Sk SR B4 il B, GO P3O T R ROk
il HUF 0L 1) e S A Bt A OC AR R 3 22, A FL A [R]
SR ERIN., MHEZ T, MF-SERel £ %38 i I 17
Qb BRI E SR OG AR BEAIR T X O AR Bl i U
AT A 2540 1 N 5 AR 4 3 [ 00 0 A o Y 3
B, TPLinker BHIAH . CasRel, 75 244 & FlAR
T 22 A SRR Z [8) 9 56 3 00 B L 3t 3538 m 1 ot
SR 1) R0 5T A E D RE 8 S 4 T 2 A [ S
PR B G FR 3l LA A B AR 06 R AH I
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CasRel H A %5 & (1 3l BOKS B2 . MF-SERel B &
TPLinker # [t , MF-SERel JG 75 4 ¥ & 17 BT A ¢
LA EACR EAFAEIL S [ I, MF-SERel
FEARRAIE 25K 7 T B O 5 BRSSP OB SCAR Y A2

R B R A5 {5 B 7E PRD Ml DulE 344 L, F11{4
A b TPLinker 73 5 & 7+ 1 2.3% 1 1.7% , & W
MF-SERel o] DL 7E 4b 3 & 4% 5 2 FC A it 5 ) 1
KB R AR .

®7T BRENTEAELE

Table 7 Comparison of the computational efficiency of the models

Ko 4R T 7Y Il 25 B 6] /s e BT [H] /s F1{d/%
Data set Model Training time Inference time F1 value
GraphRel,, 178 67 73.3
TPLinker 162 57 94.3
PRD
CasRel 133 41 93.2
MF-SERel 116 34 96.6
GraphRel,, 1 006 395 51.2
TPLinker 801 272 67.2
DulE
CasRel 589 140 62.8
MF-SERel 552 91 68.9

3.7 BERNERBEEEZESWN

Shy B0 UE P A AR 268 B2 S OV R M BE s
RIS I BeBUZ 4 Ul 256,512,768 il 1 024,
BRI ks B3 73 0] S0 F 1A B e 2 4 i 1) A8 Akt
PN 8PN . IRIREE R, Y REZECh 768 B 15
RUGKE) TRtk fe  FLERE] T 96. 6%, MIHLZ T,
BRI 1) B2 o 256 M RE e 25 F L{EAH 95. 096, 3%
& I SR 2 B 3k /N TC A U AR SO ) R R A,

HURFERIAA L o FERURUZEO 1 024 f  BERIRCR 52
IR F1{H A 95. 626 XA PAERE TS K& 7T REVA A
THRAUE UL, AR I ZRi i B RO AR, 27
A B R, S EZ ACRE s o £E LA i Y
FeUBL HA T IEE 8537 > SCARHRAE , T 22 B BERt oT 5
FEGIUS B Bz ACRE T . PRI FEAER
Vo BEUBUZ 2 B2 T T68 I, REAETE AR > A2
P2 T AT B B9 A

99
98
Q
=
s 97
X e
fo| =
Lég 96
8
BWE 9
=y
5 94
o
1
)56 512

768 1024

[ 2 4 5 /4E - Hidden layers number

—&— }EH*R Precision

—&— HE* Recall

FI{H F1 value

B8 ARRBEESH TREMNMEESN

Fig. 8 Performance analysis of the model under different hidden layer parameters

A ST 4 ) — b 2 R AE RlA 00 5 B IR G

ZIKA T BOBE R (MF -SEReD 928 1 4% 24 15 119 92
R AR, IS WA £ u R
GraphRel, CasRel f1 TPLinker #17 X} H, R BLH T
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B0 R B . 5 GraphRel™ #] H , MF-SERel
18 A% o PR A 1 L B B B USRI , RB  A R008 /
R G 2 . GraphRel 38 i 22 By Bt A9 B A 4 BOR 4b
PRI ZR H 240 00 M B R T R S iR %
FZ )77 AR BN — a8l i 22 . MF-SERel W3 i3
RO B e BURIL ) S A N O R A T A A 3 ] —
e PR R W TF RO R 22, BE I T
BG5S B0 — BOvE e bE . AR CasRel ™ 5 25,
MF -SERel 75 #51F fil 5 75 10 22 011 1 B0 98 (1 fig
CasRel UK #6115 A% B H#EATREAE $2 0, 76 18 X 52 4%
B R IE AN 22 2 R R SCHRE R A R B TR B N
R, M2 MF-SERel i it Z 4 1F Bl 4, 45
ATHEX ARG HNEEER, e T A
AR IR IE I RE 1 o X FP 2 AR AE Al A 1y il
7% MF-SERel 740 ¥ 2 8 & R M 4% T SCHE fig
i J B0 O Y 6 3K BB RE M . TPLinker™
D7 2 R BR M A F S AR T O, W B
A Wi X R EFT =t E X — e
FIARLEE T FF 8, BRARHE BSOR o A oE 42
H i MF-SERel 3 i3 £ 4k 3 50 0 A2, 20 7 % 0 4%
KR M R T T HE B AT ORI R
16 KRR 4 |, MF-SERel fig % . 2% Jl /> 5
BUAS I ORUE S /8 14 b FRASCR

FUE AT 5T AE MR PE AROR BB T i
J'& ARATH A AE — 2 I i ik 28 1] 20 i A% 0 6 A T 2K
P v B v, iz AR i M Aa iR TS . Rk
W 5¢ Al L% 0K Az i 20 L (i ChatGPT) 5 A Jy
A R A OB A e 4 2 T A
DLtk — 20 B 155 R0 3 Ak BE T RIS Bk o 3l it 4
A A5 I A VR R AT BN B R S AL B AT AR — 2
S AR B T 55 10 R0 M SR N AR g SR AT
M.

25 B TR AW IR R A 2 5 10 SCAS A B
B BB AE M AR AR A R R SR K B S
PESE R S B T — b 22 R B 1 BB B S AR G
RIS U B MF-SERel, FE45BIF .

DA 5% 38 o 8 o SCRFAE 5 ) 35 R AT i 4T Rl
G BRTE T BRI B 2B R 2R A BEAR R D) LA B
T it U A% G5 Bk A il HORE R A AR 40 R R AE 4 BBOR
% 7543 1) ) 7L

AT B HT-BES £ 4E bR 1 5 W%, 52
T 6 2R 6 G il UG 4K I T 06 3R 4 BE Y 2 48 4

AT S5, S T Bl BeAR 28 70 3, T LA 230 ok =
JU 4L A ) A, 2R T MR O 25 OF BEAR T T
TR

AT 4 1) ME-SERel #5575 & 4% 78 &b 3
SRR A ) 2 = Ju AR 1 DL R R AR E A b
ICPERE , B T BP0 I SR A 3R DL R B s 1
F1AE, Ay R 24 45035 R0 P 1) 46 4 Ak B AL 1 — Tl s 0ot
B i BT 3 o
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