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Construction and Application of Carbon Knowledge Base Driven by Large Language Model

LU Cheng-Fei
(School of Software Engineering, Chengdu University of Information Technology, Chengdu 610225, China)

Abstract: The large language model (LLM) demonstrates excellent capabilitiesin natural language understanding and
generation. However, it still faces challenges such as insufficient facfual accuracy, difficulties in knowledge updating, and
a lack of high-quality domain-specific datasets'in knowledge-intensive tasks. To address these challenges, retrieval-
augmented generation (RAG) has emerged as anseffective solution. However, when applied to knowledge-intensive tasks
in the carbon domain, RAG tec\'hnoldgykhas limitations, including potential bias in query understanding, rigid external
knowledge retrieval strategiés, poor correlation between retrieved results and actual needs, and a lack of specific datasets
for evaluating question-answering performance. To tackle these issues, this study proposes a Multi-pipeline-based RAG
method, which utilizes the graph-enhanced recursive intelligent merge retrieval method to effectively improve retrieval
accuracy. For the lack of Q&A datasets in specific domains, a large model-based approach is proposed to automatically
generate Q&A datasets from the parent node text. Moreover, this study evaluates the following aspects using the text
understanding capability of LMM, alongside traditional evaluation metrics such as precision and recall: (1) response-
context-query correlation; (2) response-query correlation; (3) context-query correlation, and (4) loyalty evaluation.

Experimental results show that the Multi-pipeline-based RAG method based on the GLM-4-Plus model achieves an
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accuracy of 85%, outperforming BM25-based RAG, Vector-based RAG, and Recursive-based RAG methods.
Key words: large language model (LLM); knowledge graph (KG); hybrid retrieval; dual carbon; retrieval-augmented

generation (RAG)
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[ ]

['node-0', 'node-1']

LAY 75 PR Tl AT RS e St 77 2 docx TR 6 T3 75 49 T 0 7 8 7 {4 5 v R B R bk 2R 2 node-6', 'node-7'
R CLRE T SURBEA I TR TR o, BEATHR AT AR 5 LA R HE S LA 2\ ['node-8, 'node-9"
HRARSCRY ¢ DB (LR LM AT {1 07 % docx) P25, i 13 AL AR 8 75 s 1 5 6 4 P T R R “i

(V3 BN VIR | S}

'node-10", 'node-11']

[MPRIGHERS Ty WS E=R ¥ >
R SCAF € DBRY 1l R4 ol ik g TAE 77 2. doex ) ,%ﬁﬁi&m%%Eﬁﬁ@%%&ﬂ%@ﬁﬁﬁ%ﬂﬁﬁ%
e e . | - ['node-12', 'node-13']
TR AN H R, :

3

TEHR B ER AT, 8 Llamaindex HEZY, ¥k,

HIR AT AR S M SCRA N, (E 2 00 e i
FOH < 1A R B i LML, A4 0B A by 2 5 53 21 ) 1

PSR, (0, 1, 20E) B R I AT =
TEAR. 72 3 ek R A R P T (4 i 3
BINGHH, HA text NCRYSOR.

U k3 i R R R A R R

i WA i

il

CBUR AL 7 HEUA, MERLGS E RISOA, UL (1E, 8, BB KB AR BUL T RE:
A RN = o 4. 38t S 45 AR \n

NGIR

SO AT BRIV RO Y b e 2 AR BER . . RIS Rl

ROk,

T docx e g s _
” (EiE, 15E, =i8) =Jtd:\n

AR R i \
" s 2SR

(Pe A RETRIE W IR BR A AR, BL38, i)
(Pe A RETRIE VKB A PR E, BL38, JREA) Ly
(Pe A RETRIE VS IR BR A bR E, 848, RIRA) % =

AR {text}\n
=JLH:

-
$ g

Llamaindex HEZE DL AN SRR S B0 H A7, W
AN SCRS$E B S A RN OC 2R #1823 B 0 o 8080, i ol o
AR SR R T, R iZ?&W*@%%\%U\@Vf‘Y#EF‘
RIS, 23t R4 BB 948 1= St 418 iF nGQL
(Nebula Graph query l‘angua*ge) AIHAXEENESEA
H w8 P, e 28 D A gt — M R K i
WA B AR B, 2 B 5 =S 41000
F e BB A ARERNE R AR = Jnd. AR AR B
= ATt 5 R RE A ), 1% Nebula Graph BEIEHE 2 1E
AR, Kl B AR = oA P S b XY
B AR S B8 70 s ) s T B 3, ArbraT LD BLIR
B BV A B 2s 2 1) 3 UK s DL = A 2 R R
IR ICIR, JXUHR U R NHIEFT R ) 2 DA A
R SRS 2 N S e ot i R iR SCHE.

3.2 \tn&?%lﬂﬁ

ASCEET R IR E SR m A AR R, fR T B
4536 5 X B8 & JF K2 &K (graph-enhanced recursive
intelligent merging retriever, GRIM retriever), 1% % 43
AR RS B R 538 & I MATRERERR.
P ARG 2R 45 RO K & R SR, B RS & AR R

MG EIRIC IS 3B VR R IR A2 e AL
REA IR SRS, el AL REE H AT A1 B R,

321 BEARRSHEET

TEE R FR IR R A 50T, S s AN 15
BRI, ASCHEH T — MRl &3 AR R 53860
BUAAE BRR T kBl BB RYE
SR E AL G B SREE, W 2 RS B TRLE, Hx
KR &5 R AT A RAG, TR T WAES, Wiin &, HE
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BAHR AR R R AT RS,

UE 53R Y DR AL R 28 R U R A, i
2R AL AT R R AL O AL A R 8 7 5T R E
R IR SR IO S ki, 10 AT AR TIUE SO AL A
PEFATC, SR R R 0 4B R XYL DL AR R
FERAN D, M DR R 3 IR A A 17 B3 &, SRR
R LA TR

B O R, W B R E AR, T 2 BT A
L 73 K A7 AR A%, WA R A A R A =, IF
BEAT AL BT R AL BT i, 12771 S S WA S ik
TR HACPE, FOREE T RUOUBAR B — K, 1R AR R AL
R B R R B AN T SRR 2 AN A b P
TRk AT RGN A, WA W IATIE, dhEk
RN, BRI 2 A DG s 0 T30 ri, BHEKE

146 VARG 2R T B 3 U A W PRAT 7V AR BT A HAEREE R, R SORAS B 78 BV, B DR A1 R4
AR T7 . KR I R DAIR BE A St 3 U 07 2k ) LA I WAL PR — IR, SRR R AR, Uéﬁ@'—?ﬁl@*ﬁ%ﬁ’]ﬁﬁﬁ
76 NI HE W HAT IR R, B A KRN R 5 454, R EV@E?%‘J%%@H%E’J%T HI R R
RIEAF R AW R (. KR &) BEATAH R AL L, EEH %%% RN AL

54
3
(,'O\;
‘§ Relation \
& o Relation .
o L
& éc\ \
2L\
o Q\Q’.’\@‘V
%‘
B3 AR XU AR B

BNASE FEBY BB 0T 8 VAR 2R AR R AT R _ |parent_cur_children| (1)
Sfr, WAL T PR B IR S LA BLAS B 0 2 AL TR ~ |parent_child_nodes|
GHFPIMEE. A RE I B, A AR T Hh, \parent_cur children| N4 i R B KT 75 A2

R HA5 T R R R X TR AT A, THE
T R AR S BT AR R

82 R4 # ¥ System Construction

i, |parent_child nodes| N RS T R, Y4
EE S L B B LU ] BB oI (BN 0.5), 2 24
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i H AR SN A

THREE AL /L AIFE, SN R KR scorepyen
IR IX AT R AR R IE A 2, AW

n

Z SCOrechild;

i=1
SCOFeéparent = f 2

Hh, scorecpig, BN i N1 R, n TR
ke

TET SE TR B, TE4S AR, fa A AH ALY sz [A]
FETSAFAEBIC R P B 5 . 5 AFAE, RIS RIS 5 R —
M REES T A SR ET— AN SAE BT,
S AT AR TR RN 25 R . AT SR 5 scorenmg
T I R AR A ISP IE R B, A

SCOFecyr + SCOTenext

2
HH, scoregy, AT BITF 53, sC0repe NP — A1
RS , ¥

&30 BB AF AT, BE A A R
o, T R 00K 5 43 LA, 8 G0 B £

07 B R UAE R . HORIREN 6 I e
HITE U2 8 AR B S B S AR ROV BE (4L
LS, B SRR 51 SR RO R, ST
FETP HOREER 2 3T 715 U8 o R B A 2 P
FE, T A 5 1 SRR, R R B A B
VR W TN S Ak, 2 A S
G 1 BT IR, SRTHR ST S5 AL BAR.

BAR RIS BTN R . A& FERHT i
3 3 AN BL. B MRS Hh A B 8 2 AL £

SCOrémid =

MpIsaE G, B IEHAT IR S AR RIS LI 4S, |

S, 550 AR BLE 4 B HEBU NS £, o WA 25 B3
7R I . 7 RIS & AR TR,
TEARFE (% 52 e B TR IR A 230, U AR
BIRIRK F 5 7 SR (1) 45 1 B Ay, TRAR S 5
FAALHR N K AE 55, A5 2% SRR B2 1 80 201 SR 3K I
RO TR,
3.2.2  HHHENERS R

A% SC 1R PR 22k 2R (1 4 0 U S BB T
e A B 5 R SR B R WS, Al A AR E b
BB R R. B, BT LLM 45 &6 Wi iR
WA, % FH 75 9 SCARHEAT TR B SO, K50 e
BT R 1 35 SIS UASRTI A A S ). B, %t
SRR SR, LM HE— 545 408 3L I8 28 0 ) S oA

).

T FER, T LIRS T 2 OB AR
. 35— ok B A OB 5 7 R A A £ R
T, A A T R, RS T RS S #
L REMETRE S BN B X, AR NETE
LT SR

1 5 1 R RIS 4 X TR R, KR e )
P12 SR A LD B AR RS0, R AE X R
FO T 4 45 D 7 1, 6% 8 LA A B I B i 1 e ]
BIH I AU AR, 6 A R TF . 8
o W K 2 B 5 e B B SCIeR — J22 5 R 04,
ROT AL YIS, e TR %, B RCE L5
PR SRS AL B

AT R, Sk RS T B RS H5
BEHOR, LLM 441 P 1 1 A3 5 B0 1o o B 50
T AL 5l 4, TR 6 A T o 1 98 5%
A S, I 5T R A L R A O R R A A
IR & S0Rh 2 248 P 10 3 LI TRHLA, W (R AR 4
SRR M 2 PP 00 R, SR I 8 S8R A
£ S I S U R A T 2, N 20 R R
BT R TSR T %

4 S5
4.1 HIEE

A% SO 93 A 22 AR SRR 2 R 5% 40 1]
Y82 A PR BB S5 S A A 5 e B 4. Sk A0 2 V40
17 21 MU R 1 35 P TSR . T AT 5 R
it FCRROR P R R AR, 4 i
SEFFIHE  T I B bR SR, XU K
7 EE B IKR 55 S 1.

ASCFETF AN A, BT LLM A% 233 AN
L, R P50 2 2 R FRE 2 SR M
4.2 LIGIME

A0 Llamaindex HE42(E Jy3Lht, J56 437
08 Y5 SCPEHEAT DA KRR )% % GLM-4-Plus.
AN RS H jina-embeddings-v3.
4.3 1B¥R

A RGN FLH 53 ke 2 RO 08 A3 43
FCR R REE 51N LLM {944 5 Rxd i -
AR . MR- A EHE . b RS- AR
Pho SRVEETIEAY, 22 4 95 R SR T bR I AR,
IR A1 25 5 LLM A2 K.

System Construction &4t 14 83

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn

it E RGN

http://www.c-s-a.org.cn

20254F 45344 121

R4 AR bR

EEL2)

RS IR [\ 555

W 7 - b RS- AR DM (Resp-Crxt-Qry-Rel)
i .- 75 1] AH S (Resp-Qry-Rel)
R SC-E WA M (Coxt-Ory-Rel)
I (Loy)

Wi 2 AR SR A 5 B AR R R/

P A R R 5 R iR AR
PEAR R B B SCS P B TR R
SR A B2 75 T B R Pk

012 8] {37 Kt LA B S 7 B 0 S 1t
012 1B 7 B LA R e 7 B ) R 5%

Nt — B BAIX 4 DN EFRIRIN, A5
Wi 97~ b SC-EE AR M LU A (Resp-Coxt-QOry-Rel ratio)
RS (Loy ratio) Wil - ) AH G T 351E (Mean
Resp-Ory-Rel). b F 3C-E ARV I1E (Mean Ctxt-
Ory-Rel).

Resp-Ctxt-Qry-Rel ratio f&i& [A1 45 5 Ry &
d7 S PR EE 1 b, A A

. Myes :
Resp-Ctxt-Qry-Rel ratio = N (4)

e, g ARFAEH - TS0 AR M T Ao, JB
1 45 SR g e R N s A b R R %
SEBRIUE X ][00 1, BT 1, FRAIENEHL 5 Hoh
5, ARG A AR,

Loy ratio VIR ] 5 iy % 15 5 50 %010 Hof,
NS W R

Nyes
L tio = — 5
0y ratio N 5)

Horft, nyoq AR RIRNE"PPAL o, 3R (8125 592 4L
5, N ORI FR AR ST A E R BUETE[O, 111X ],
BRI 1, Wi BB SE T R SO L, RGEAT
FEVEB .

Mean Resp-Qry Rel &% ™ IR0 B H AR P13,

ARA:
n -
Z Resp-Ory-Rel;

Mean Resp—Qr;y-Rel 3 1 (6)

n

Horft, Resp-Ory-Rel; RRES i IR Wi B -7 ) AH DG 14 1F
it A5 3 1 73480, n << B2 25 A 50 VR P A S K
K, HABALE[O, 1]X 18], B 2 W R B 5 A A DG
FRAT, Shoh i vh) 255 I [ R AT

Mean Cixt-Qry-Rel H1 2 XSG 73 8F 945 3, 2
XN

n
Z Ctxt-Qry-Rel;

Mean Citxt-Qry-Rel = IZIT @)

84 R4i# ¥ System Construction

Ctxt-Ory-Rel,; /&5 i IR« LN C-B WA S ML PRAY
B9340, n N BRSO S VRS s B BB AR
[0, 1D IR], BRI 1, K5 A0 LR SCR A5 A AR KA
[ T= ﬂaﬂrﬂi]@?%T%EﬁiﬁlE"J%%\%‘E‘_ﬂj.ﬁﬁ%%ﬁ})\ﬁlﬂ
YE g Bk RGEERE, NG ARSI,

Ho 2 P AR SR it 474, 76 1 ARV R A
E%.FP, 7{%%1 (Precision)~ B EIFR (Recall) 1 F1 4
HOF1 score) fEVFML R PERE HUR% L AEHE, =% A
YEPE R AT R R A, T P LI 28 5 Fabr.

Precision 17 &85 R FUN 9 1E R FE A Hp s broh
IEZR AT LA, e A R F0 0 &5 SR ) mT St A e e
SN

TP

Precision = ———— ®)
TP + FP

Hrf, TP (true positive) JyIEHH T i 1IE R FEASEL; FP
(false positive) i T A IE AL AHL (SEProN 7K,
BB R A N IESR).

Recall B EASRUGH IESEAFAS () 8 g g 77, B 5B 1
Hrpil ERHBI LI, 2 X |
' TP
__ TP + FN
,EQEP"‘,‘FN (false negative) NiRFI%L.

" F1 M ¥U Precision ‘5 Recall [t FE-35%, SE4i
PR T, & XN
Ry s A
4.4 BLARE

TEAR KB, RIRARF Multi-pipeline-based
RAG ZER B9 %S, FhLkit 1 LN BA AR
FTTVEAE Jont b BE 45

T RET BM25 fI R 1 RAG, 1ENE G R
o AR A, E KR IR A T SRS A S R A SR A R A
WA 5 SCRS AR G, FE AR 2 UK R stz
M, BA W RES. 5T S SCI R, Ge AvE

il SO RS RAEFER A R VR BE L AO3R TH 2 A B
ZH.

©)

\ "Recall. =
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i H AR SN A

FTF M EmK R (vector-based retrieval) ff] RAG il
TER 8 Sk A, B SUR AL R 4E 1) & R, 8
SR 1ea) B[R] (R REABLBE (A 4% 52RE LD BE 45 SR R AH 9K S
R XA &R 77 AR S P SO TE UE B, JCHE A
TR MR EOR B R I 5, AR & B R
H RIS DAHAE B, R 50 O Rk A R AE
B XIZRE S LR A%, R 2 RE
SRR B A U T ORIV, B 75 R R ) B R B AR EE )
A T 2K, 3 PO R A5 R B SAEHR

M 4833 9K 2% (recursive retrieval, RR) i RAG,
LA ] 58 HIE AR, 28— R Is P ke L —5 K
REE R R R A, B E T R, © BRI
AN T BN VARG R J7 17 DB, (H AP e AR &k 244
AN RAE O e T 5 SRR P AN 78 90 45 1) L R AR
X EERT R, RE T A SR H P ek R Ak AR R AE R
HIEARHLH] i?ﬁfi’ﬁﬁﬁ%ﬁ?ﬁfgﬂ%ﬁ%%ﬁ%ﬁ%
J7 T BT %5 3, 3%%@%@7‘5?2%ﬁﬁﬂﬁ%?fﬁiiﬁ
R 2 [ A R AR, AT AE B 2R A8 R B U
R FEHERIRL R BAR, WA H g KK EARE R

KG- ] 7 i & K 2 3 58 42 i (KG-vector hybrid
RAG)"™, 1% 75 kil & 01 1R I3 25 g A HE 5 i) B
K2R . 8 XU A0k, 1) B 1 P o 0 ds < UK ST -
H - it 45 44

FT LoRA ol B SIS R A A, 1% 77 ¥R F A3k
¥ x; GLM-4-Plus KiBk 5 M BT S HURAL. 2077k
A] R 52 BT I 2R B 1) 78 55 0 L A 2R < g s
. <\

45 LHER \ e

FL#% A S MR 250 6 4H: 3 1 43T BM25S (BM25-
based RAG). B I TR (vector-based RAG)-
53 T (recursive-based RAG). 5 4 41
N LoRA Tl %5 5 418 KG-IA & IR &R R on A il
(KG-vector-based RAG). % 6 41 4T 2 &1 (Multi-
pipeline-based RAG). 7 5 f&7x | AN[A] A& 1 1Pl 45 5.
PP TEAMR SRR . AR F1 o8, - EF
BRI e o 1 I ) A T S o e K [ R i Y
SC-FE AR DA~ I AE DA R R P B A,

K5 FEMENRAR

Strategy Precision  Recall F1 Resp-Ctxt-Qry-Rel ratio  Mean Resp-Qry-Rel ~ Mean Ctxt-Qry-Rel Loy ratio
BM25-based RAG 0.54 0.43 0.44 0.85 1 0.83 0.75
Vector-based RAG 0.47 0.40 0.43 0.9 1 0.68 0.95
Recursive-based RAG 0.74 0.43 0.55 0.9 1 0.83 0.80
LoRA 0.71 0.58 0.64 0.88 1 @.85\( 0.82
KG-vector hybrid RAG 0.78 0.52 0.63 0.89 1 0.88 0.83
Multi-pipeline-based RAG 0.85 0.55 0.66 0.9 1 =096 0.85

L

ASCHEH ) Multi-pipeline-based RAG J7 V5 7E £ 4

FE e br bR AR . 1E Precision I, Multi-_ |

pipeline-based RAG (0.85) Ak Gt S LB R 6 & F2 T,
% BM25-based RAG (0.54) $#2 7+ 0.%1;,5? Vector-based
RAG (0.47) &7t 0.38; # Recursive-based RAG (0.74)
RTF0.11. S48 T (LoRA, 0.71) AR &K & 7
% (KG-vector hybrid RAG, 0.78) ALk, 7> 427+ 0.14
A10.07. R WS T A 75 BE 5] 5 b 44K 2 5
e A B L — e 2 DU AT B B A 4 18 AL ST AR, elkbe4]
WA

Recall J5 T, Multi-pipeline-based RAG (0.55) %
BM25/Recursive-based RAG (0.43) $#2FF+ 0.12, ¥
Vector-based RAG (0.40) $#27F 0.15, HAE+ KG-vector
hybrid RAG (0.52). HAR I8 T 2 & @& 7] ARGy
P 0k R AT 55 2 )2 AR (B SO e =

-
-k k), AR 77 % (0.58) B o e,
SRV GBR &, T A SAZ A B N,

F1 2307 T, Multi-pipeline-based RAG (0.66) 4%
BM25-based RAG (0.44). Vector-based RAG (0.43).
Recursive-based RAG (0.55) 43 %427+ 0.22. 0.23.
0.11; ¥ LoRA (0.64) fil KG-vector hybrid RAG (0.63)
$ET1 0.02 F10.03, KRB 1AL RKE WA L5 A 1k -4

FE EF 3C- 2 A QP S 3 B 48 bR U7 T, Multi-
pipeline-based RAG (0.96) # BM25-based RAG #l
Recursive-based RAG (0.83) #£F 0.13, # Vector-based
RAG (0.68) #27 0.28, &L T KG-vector hybrid RAG
(0.88). X fFat T AR EIE M ML 0. B, R
LI ZR A I BRAT M B R HE & Tt P P L S i <
BRAT M SR SRR A F 315 A, AR S 1) Bk R 5 A1
SCRRIUEEC 2 AT I TR A A

System Construction &4t 4 85
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R P 7 T . Multi-pipeline-based RAG (0.85) ¢
BM25-based RAG (0.75) $2F+ 0.1, % Recursive-based
RAG (0.8) #2£7F 0.05, B% 5T LoRA (0.82) fil KG-vector
hybrid RAG (0.83). Zh A5 & FF SR & 75 0 R #57 CBEAE F,
I 3 VAR 2R A R E A A I (AT S S T A
T8, VR T 2 B AT IR R I M R R,
PRA P 28 b R T AR R B B S

7 I, Multi-pipeline-based RAG il it 5| A\ % % iH,
JE KA VAR 2R 5 B0 25 & SR G, TEAZ O R R AR AR K
FHOGME . R4 T e G iR SR S 1R T, N
5 HIRGE R T I R S BRI AT 45 SRR A
T AR TT R,

4.6 HHIREGISH

(1) R Z R T B Iml B R

FH P B )< 51) 2025 4F, 75 Mg TRl Gl &S K gt
6707, R LB R B IEH 3] (W1
ARI PR T <2025 G 5V T HIE L),
FORT R &5 Rk, IR R 5, RKIMIE SOy B B,
1 SCAR 2> Bk B A A B, S E0H bR SCAS BB Sk
Bk, S S AT FH M SR oy B RSk IR SC A HEAT A
WALFR, DL — D A R HE R

(2) AFEIEZK LLM Jr i K (50

1T Multi-pipeline-based RAG H B4 Fi (1) &R 1
P, & B LLM JEi [ R IR fr 1. SME s A
F{EF T deepseek-1lm: 7b. GLM-4-Air 25 LLM K54
TEAS AR LLM S 75 2 R R P % o o J@ i BA
55 TREWF ST BA R 3 B, AE S8 LLM [ B 205 U &
RRIE L.

Dy B AR U &, BR T $E i LLM BE 2R, B
TR ATk ) iR i%ﬂﬁﬂ&;%vﬂliﬁ%ﬁ@ﬁ&.

El

5 JHRELSEL '

AR SO AT AN J7 ) SO, E ST
N2 BB AR B AR R B A T b P A SR L
ffE R B, (3R R & IR R Tk, 1207
VBT VAR B A B AT SRR, Wt TR
BE IR LRI RN Z MR E S FIMEE. N
7 VP& Multi-pipeline-based RAG A [R] 2H 358 43 5 244
PERERISEME, FA T HARI A LR 3 FhOT %,

o BAETE: A B 10T AR S]L A SE Y
s R IR P Pl 1 it 1 AU e 5 IR R R

86 R4i# % System Construction

s TENASE I B B 5 9 R 2R 1 45 AN EE
1T 69

« PEEINLAIA A I RUE B —EHRER.

T A5 Y B S2 36 3544 GLM-4-Plus 1E A& REE AL
TEEE 4.1 A AR5 5 L kAT 70K, 8 RS A
R, HEFEN FLIX 3 AN ERRVPL AN 7 ZREOCR,
B 2R VP 45 5 Multi-pipeline-based RAG #H1T
TR £ 6 AL E I HRETEA Multi-pipeline-
based RAG HIXT LE 45 &, i%%%ﬁ%%, TERE R, A
[B| 0 F1 X 3 ANME#s L, Multi-pipeline-based RAG 5
Tosh s & IR L, 5y BHETH T 0.33. 0.15, 0.21;
5 8 T R, ZRBIRTE T 0.22. 0,10 0.14; 5
Recussive-based RAG XFEG, A3 ml$e Tt 7 0.11. 0.12.
0.11. HILFT LA H, U & EIHMEZEBAL G
B, 19 B 45 R A L3, AW —rE HA R,
MAEEHESLEEMESN, BRER T EEW
.

£ 6 THRSEIG LR

ik Precision Recall Fl1
TEEET 0.52 0.40 0.45
FALEE 0.63 0.45 0.52
Recursive-based RAG 0.74 0.43 0.55
Multi-pipeline-based RAG 0.85 0.55 0.66
6 4k 5

= ,
RS KA 5 B0 15 P AT S L L 4 5 ek g, (L
7 AL B T SRR, T S R 2 A
RS i A R R A T S k. R R R
FRARAG) A R A e 38 I 8 35 7 [, {HL
FUAE BRATUS . F B, 77 7 25 0 2 B R 22 . K20k
T S P AN L 5 R O P D TR B A 25 R B, [+
I B 2 e B TSR ) U A MR 4, S B 7
e LA 50 S TSR 5 4 1145 1 7 ok

S b3k i L, AR S TR TR o R A T
SRR 2 TR 5 v 8 P L, R N B A 6 B 3
. (RAG) HEARTE IL AT AR, 42t et 7 — 58
(R R, BT RS B T 5 S ME, AR A I B
s BRI SE IR A T RR B

1E MR 2 T, 300 ot S 0 A M BR B S A, #
BB SR s SR SCA M B 5 i N A, H8 SOR 1L
5 b B0 16 A 3 P AV o5 B 1 3 2 2
X, He) 8 XU 1) 2 B pim 48 2 T8 1% GLM-4-Plus #5278
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i H AR SN A

FEEAL B 41000 AN HTER = 0 2 I U R 3, A7
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