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Abstract : The rapid advancement of large language models ( LLMs) is driving profound technological transformations across various
domains. As a technique that enhances LLM capabilities by incorporating external knowledge, retrieval-augmented generation ( RAG}
has demonstrated significant potential in improving output accuracy , timeliness and reliability. This paper presents a comprehensive sur-
vey of document-oriented RAG techniques. From a document-centric perspective, the study introduces the concept of " document gene-
alogy" and establishes a fundamental RAG framework encompassing components of document processing ,embedding & indexing, re-
trieval ,and generation. The research reviews techniques through the lens of " document characteristics to optimization strategies” map-
ping,covering critical aspects including complex document processing, domain-adaptive embedding methods, advanced retrieval ap-
proaches , along with their corresponding generation control and verification mechanisms. The paper further identifies current challenges
and outlines potential future directions in this field. By providing a thorough technical review grounded in practical document processing
requirements , this survey aims to serve as a valuable reference for researchers and practitioners working on real-world RAG applications.
Keywords : retrieval-augmented generation ;large language models ;document understanding ; knowledge retrieval ;model context protocol
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neering) 5|5 LLM. 440, 27~ H A #4878 LLM“ &R T
Frft B PSRRI, ETHRER WA FREAR 7. K
RSB 44E (CoT) PR, Bk LLM A iU A A R0, e B X
B thy Hd TR RAF 4% - B AT MR B B B4R
AT B A

TR RO o 18 38 2R RS B A S 0. RAFT- ) i
ISR IR A B4 SRS 5 T SO, 38 R 3R A 2 W G
RINAIEREWS | AR SCINEE S, BB R THIE 3R BE T 4 iR
S PA-RAG! IR T “ 37l SFT ##3A + £ Ky Bt DPO 4
PG RS, Sk B T 5 5 AR AR BT IR S OR 3
A R, P I B ot A M BT R RS R B =
FERE AL R AL SRR T Ry R Wk =X I B I B AR Ab SR
SEBL T A AT R 5 A B R B R BT 5, X L R AR AR A
REEF T, Kb EM 5T 34 7 13.97% , 51 & R 48
F-49.77% , 5| Ak EHRF 39.58% .

F— R BT AR, 140, FastRAGP 4b B f 454
ABAERE , R PSR 222 JSON Schema 4% #5 i LLM

s, SO AT S I SR, LR % S T 4%
RIRBLY SR, 7E AL 2 0 % 3 1) S5 A A SCAS B, A 0 A e e
5 SZ LT ] R

FHRIR A BN B AETE L RS TR RIER, — 54
AR BB T 1) 2 7 Wl 530 A A2 %, ( Controllable Text Gen-
eration, CTG) SHU (K e HE AR , TEMRAD I B 2556 18 SLAI IR,
FoR 0 AR AE AR A1) I (Token ) W), 52 I 3t T A 2
I REAS A7 . 325 B B AT (Plug-and-Play ) J5 5 TG 75 10
AR, RIS . B0, W8 U 4 RS
PPLM "™ S0 RV T, I — S S0 B 5 T AR AR RO OR B B
AT 1), A O S W] BE I B TE 4 P9 A TR 0. S He
Keyword2 Text"™ & T/R{RR T i85 18170 SEHE 2 18 %)
T SCHIBLE (AN AR BXHERS) | R E e 58 AH 3¢ 1] 70 19 A JRAE
XM EEIHE S RAG Rga, H B4R EERR
FAMERIELE Z,.

ik, N S AR B A ], 7 B S B A
WA BhR B R &, M B E R o U T 3l A
G SOH RN E R, ATRe R B IR, 2 W RS
SE R BB g 5 H TR A e R U, e A T
T BB EOB B 7R R R R LS8, (H A T 2 R i i BT
Far .

AR FRBEER , DeAL™ 5 SCA A i ok — A 18 & R,
Gl AR . B R I HTHE (Lookahead ) HL1f K48 71 2%,
FHE e SR A8 SO FF 2Rl b SRR 9 AR R logp
BEAT AR Rl &, A A 1 5 B 5 A s it

Score =logP + Ah (3)

SEUEW] T XS RE AR A . TE R AR M
%, DeAL REMEIH I A TR A4 22 LUl A 16% KigdA =
73% , [RIBFTEIR W 1 OGSO R e ts B S5 AR A
LRGSR EES. EERE T E S X LS
HOIZHESR R R AR A F AR 5T% R 0% . X 4
JIRARRIA B X RS ARSI BRI T RAG (A 3
W, RSB 5L R T — AR B I
BARBAE.

AN, AT ASNREAEDLE. 02 R A R )E Wit R
TS (ATRETR R LLM) , 36 B UE SR i A B R R 55 52 1,
FEHT4F 48, Chain-of- Verification( CoVe ) 1 218 1 A= 5
TEMRESE LA B A 2R

SRALAE B R A RUE SR B S SR B, Rid R S HH
T R TR TSI 2 SRS R, B A BT 5 RAG R
LT 3 BRI YA B 25 SRS - AR A HER SR S
fE BB, BETHH P o0 R et AR . Rk IE R Bk ik
0 S AR R R T A T B R (R 7 o <y B —Fh S g ) L AR AT
WM J M AL 55 1 RAR R 3 B bk B4 A e B 38 4%
il FBe.

3.4.2 SMRELSHAREL:EXNATELZERE

L% RAG B7E@E T ASMR AP LLM 4146 (B
LIBEAE RAG RGETHAATTRER AL, LRAKRFE R A6,
&k LLM REEIEFFR BT 3CH . 1650, RAG REARE I
B A, ANl Bk 2R FR R IS sl R AR RO R
HIAEA R T AR AR, SRR oA B X PR Mo T SCRER T B
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Besist, 21 OCR AR BEIE I I S0RY 40 58 A B B B 45, T
BUE RS R SRS EIR BN A R R, RS
AN f A RN AP IE L), BT 82 B S B L.
Self-RAG'™ 7 HAE AL A A B R B SH I8 S, fif
BT AR IR RS B R T R RN A BT IR %
Fi B BAEAELI S, IR IE TE. Cove ™ 5@ it “ MR- 1R -
R AR, ARG A BT IE /e o 4R, 78 Mul-
tiSpanQA {145 ¥ Llama 65B f§ FACTSCORE M 55.9 B 3%
EIHE 71,47 CRAG™ NI FE A 2 5 18 B s B A 28 )
Wi R A R AL, H 4R o e 2 R S R A i AT R 2%
HRIRBCE A RER, B EEFHE.

X% AP B, B ST H 25615 RAG RGEXT st
(M3t GARAG™ TR S , BIESCAY F 5| A/ BRSO B
PB4 R (—F OCR 5 LR FEEIHL) , 7R 7] B8 B 35 T4
RAG ARG R GHER, BHERERIR F % . BadRAG! U35
BRI AR B SR IEAT R ok B T R
e X 2 % B0y BB & B e A ML B0 %l k.
RAAT' & TR RBE N FIIZIEF RAG RGXT IR 5
P b BT . KRR T IR Z H IR TN 2L, i
T 5 BB XT 01 T 30 B R 2 BRI EL < 0 v JEL 4 1 2 R
B T A T B R FH AN s B Bk % k. APT if, MCP-*'-
W] R IR HEAL W3S BALH] , 70 1F RAG ARG FE BB Ay
IR LR E RS NN S H W FRIE, #— PR T H 4
ML WEMERES, XRET RAG [0 B FF BB MR
HEHE R EE D .

SRS SORY R o A AR AT B A e — e ik A « 181 30/ %
WA—S RBIEE SRS BRFE#R, il 5 K&
F IR A Y R TR LIS s VLLM XH& B SCHIr B A
Z R RS R 2 ROMFEARAE R &, VIDoRAG ST Wi 2
ROUGE-L [§ K {E34 /N 2 5 bt FRER S8 4™ s A
LB A F R B T U T B R 40, T G I R
S ARV 5 KL TR R Py A SR A 2 A IR Bt - . Ay R % 53¢
Phik, VIDoORAG @ 1 SIS ER- B4 - FUBIEIR I 258 fe ik
S S RS R, mRAG!™ M4 T—F % — 1
e ER E T A R BRI EHEF SRR EIE, &
PR 3 BT R, X A3 R B S B S R S B
BRI DR RIBLERL, Sy AT (5 AR T RE T 37 1.

MRS BRI B BB IE N A TR AL, 43
PR RS TE AU (& TR SE MM B ) U1 5 Bl 18 6B
01 B R RAG RGHH il 5 Z 2164 X E R RAG &
ZHEFRARLE A5 EN S5%eB EEEERE,
R 2285 R A UM HE 22 TF AR A o7 X33 S8 Pk 5% P B B . G
WREAEASEZEEG R T WK, R0 T3
FEANEESFFE OB JIE TR B ) MR fB AR
TAE. DR EMERH SR L A S B 2B ERE B
BRI EIAED, BERTT T REAEE 25 IR
WARES].

3.4.3 mBEENRSI R MESRTIHENESL

S R P PR AR SR VR B TR HE A M R ST £, RAG
RGN T 2B W R IS B, B R B e
1. AR IRVE AL B AR A RS R P B ROR B 5L R AR

W12 SR IR — AN B A ELR SORY H B ) T 3R
TR BER BRI 4) SCRY 45 4 (RO TS 2295 BEvg ) |, IV
7 FRAS RS TR B IR IR 2 A TR X

B RAG £4:5° s 48 A R B E TR
SCRYBR, A AR 5 T 3 1 WL KL SE T AR IR A S A
R BB KR WL B 2540k B AL 9 2m , RAFT!®
FERCR B B R SR80 A R 25 2R IR ANF , B33 DI SO R4 A
3% HBr. HIQA™ WS HH I U 5 B B S0RY ID 530k 4
AR AR GBI F R WAL | T SO S Bk HCA 52
B, 37E MasQA F:rENIR iR T8 % 5404 (Adequacy ) 18
R

TBR B A 9 UR R S RTF SY 4 % LongCite™! & ik
LLM 4= 504 T-4%5 |, BI85 58 v A S sl A 1 28 SO LG
SRS 24 RAG R 454 FI I B it , 36 AT $R 4 3 T
WAL IR = TR WS IR, e R e S T
etk A 554k B FEFMEREL.

SRS B 8 R ok A6 B R Tk A B0, A R R
Lty 2R YR B MBS H 4 LR, 00467 975 OO R A e
BARIRTTRR? MRS AT 22 57 5 TP U BT, U 78
ETRAR Y IR P A I R R R A, O
o2 XS,

1R R G0 A T AR, R M £ ST LT (E A AL
RGeS —FR. LR LW UL A IE DA SR B SCRS A, 16 B
WBEE A7)0 B AR SR % R GBIR . S P e]
B BB LRI, A GETHE P S, R R ER
Ze NHLUME 5 RIRIR R HeAh.
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Table 5 Trends and issues of strategies in RAG
AT kY BRI AT

S E o 2 AR RATEAY ft T el ey " y
283k ( VLLMs, Speech LLMs), gggﬁggfﬁ%&iﬂg%i%
it WX Ze g (e, o R e

) B =
BRI T URRAL G H BN Bl TG LR Rk
S A, H A K B RS0 SRR, B RCR E SR ST
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SCRS P i . . R B H 3h 10 E e

LLM ffi 4k Pl B 44 i, Pl &85 by g s
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SR PO EA SR AR B S SGEBCR AU AR, TEIR
,liﬁmw " XS WA LAURS £ BRI, ST

* BT R, Xk,
SR AW BARRGER ERENERMR SR, 2
gﬁﬁé S S BRE AC SR S Wb AE AN A, KR BT

EWAAR T ELS. S EHOR, Bl B
WS SRALTESE ARSCEE , AR I B S M S g,
5;;%7)5 HAghask RUtE e g s, Mm-S S A
EAMBER SR (MCP) S K H R S8R, £5 fe ik
% 2 B TR RS DL B, Uk o, TagE WAk
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for model context protocol( MCP)
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