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Abstract

This study aims to improve the document segmentation method in the LangChain framework to
enhance the efficiency and accuracy of large language models in processing long texts. By analyz-
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ing existing document segmentation tools, issues related to semantic discontinuity and inefficien-
cy were identified. To address these issues, an optimization strategy based on the KMeans clus-
tering algorithm was proposed to maintain the semantic coherence and original order of the sen-
tences. A class named TextSplitter and a function named chunk_file were constructed to imple-
ment the new document segmentation and clustering methods. The effectiveness of the optimiza-
tion strategy was verified through the PK value evaluation method and the advantages of the new
method over existing methods were demonstrated through experiments. This study provides not
only an effective optimization solution for document segmentation in the LangChain framework
but also serves as a valuable reference for processing large-scale text data.
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1. 51§
1.1, ATE#SARESEENLARER

TEI LMUER, NTERANIRS T RENED, Hp— 9 072 K AHE S A (LLMS)
RKIE. REGEFHAR —MAEd KECABBINGMA THERS, ENREIMEERES I~ EAE
ML SCA[1] . XA AL I OpenAl ] GPT &4, CLA1E HARE S AL FE(NLP)ATI h R B T S35 i 3,
A T AT SGHLER L B, IBMRSE T 2 M7k,

BEAHAR PR R, KANE SR AN T A2 N ARG ) TH, SFREERIT (RESIE[2].
41, GPT Al LLaMA 5 KM 2 IR CL 4 o H o5 N7 O G AR DT sSE B i 1. RANE S
BRI AR e N TR BB AR AW D (I B4 B, e AT o A B B OIS SO B S 448 18 1)
AIRE, O HRE S AR R T A AR

1.2. LangChain R K HEBRESLEYHIMA

LangChain HEZE2 —MFIRAR R T 58, B AE KRS 5 R (LLM) SRS R KT A& 3] R N T
BREMERTT RENE T o ZHESRRI SRR T LA R AR, XSOt [ SR 5 AR EE(NLP) M )
TCHESAT B R E E 4], i LangChain, JTAE T LTS [ G MR BR a2 I LA N MRS
TR AR G R T D NLP AE55[5]. B4Rt 7 — MBS TE, fvrEd B & A LLM, Jf
5 HAM RIS & LR N o

LangChain ) TARRUREE —> i FEAR AN B SRR R (3 1), faT SRR Ui 2 MO A8 A SO 7
b, ARJE R SCAAN A AREAT 2 BIAT AL, AESCA AR LR 5 ) A R A B LA B 2, IR
PR IRAC S RIE S HEA[6] . LangChain #2452 R = B B s A ATl 5E il I SCA A BAURE s AT R N B3 AT
CUSE I in 7 B 510 SRR M SE L[ 7]. Rl AR BRSO, LangChain @ id e it Scps 70 1 TR,
ik TR SRR — AR ER ) token PR RIS, D B ARIE 5 ACEE N B4 T AT R AR T 5
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Figure 1. Working principle of the Langchain framework
[ 1. Langchain E42 T {E/R3E

13. XHESFIRRSEEY

SCRY AR EARE S AL (NLP) I — TR ARAT 55, e H ARSI BOR I TR N 25K 50 N8 5 T A B 1)
INER[8] e X — i R XS TARAE 73 B TAE I AERR PER SR oG 2. AR, B KNS 5 LAY (LLM) 4l GPT-3
I GPT-4 (242, SO BTG 78 BRAR . X U] B AR VR BR AR AN AL I SCAR 7 TR I €5, (H'EATTTE
AR K IR RGN B E) T token PRAIAI AT, 40, GPT-3 (1) token FRHITE 4 k £ 8 k 18], i GPT-4 Ui
1E 8K B 32 k 2 [i], IXEWRAAILGE S Z BRG], JCIH R ST £ token FITE S B .

T KPR IR LLM 093 5, JF R A 8 SO 9 B 7 7 AR U B XA K BIRAIE R
AN SCARPAAERR R AL B RE I VS, I ERIRIE RIS B e IR R8I R SUE R, DMEIRTS A
BOLIATEE R . BhAh, OR3-S 75 R B AL AT T 58 T AR 2 () 3 A R IR . FH R 2 B
AL, AR E B LLM FIR A S5t T E 63 0 SOR 2 BRSO — IR AR BRAR, 2 4Esh B ARG 5 &b
BREAR K Je ) IR

2. LangChain Il BRI 5 EI 5 %
2.1. text_splitter FIEAThEE SITHEIR

LangChain HE4%iH I text_splitter ALELSZIL XSO I S R sr#1, - BUIE MR ASE AR (LLM) AL 2
REABIER T RG] 2RSSR AEERE 1 SR 2 BT Re, A ZRALIEHIZH, (R
REE 7 SRE W SCRY A EIA0 Y, B ORSCRYARFRAE LLM B 1 R A et o

text_splitter ) 3 Z % | S AU F5:

e length_function: THEARENSCARBCKEER 7%, AT K BE U RE B A2 ) SCARBROR /DN, 6 2 A (R AR AT

HIEMTER.

o chunk_size: W& FISCARBEFHENKE, HORSCARHROE B AL P 2 G OB i N\ PR o
e chunk_overlap: & SGEZ AP A FRES R, REFCAESEEM BN UEE, FalbdaH T/

LR NLP 1 45[3].

TX g ) ST RIS R 22 FEPE A text_splitter BN —Fh a1 HL s 200 SCRS Ay B R T &, RVFITR
R AN 5] S 3 S AT R A T
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22. MBXHESETRER

£ LangChain HEZE[¥] text_splitter BLbrr, $RAH% 7 = 35 B SORY 4331 T 2R3 2 AN [F) 1 3 %0 75 5K -
RecursiveCharacterTextSplitter, CharacterTextSplitter 1 TokenTextSplitter [10]. ‘&A1 KRG 54 R 4b 2
I SCARTRAE 7 IR, U IR R SORY K R R ) B KA N BT

2.2.1. RecursiveCharacterTextSplitter

7t LangChain HEZZH, RecursiveCharacterTextSplitter 1E Ny —Fh& [ THISCA > EI T A, &1 F B4R
ST I8 B TR 8 AR AT SUARIRI[3]. B oe, B IBSe ik sl 7 HE LR, BlaniT 77
M, W SCRFATHIR 48] 2557 85 B SCARPAK FE I BOE 1) chunk_size {6, WI4kEEH T —4~F
FFHATEANE R E], BHEXABRKERIET chunk_size 5. Boyiki@adisdmvEifnsg i, RalgefRiE
SRS R BOE A, LUOE R E 2R AR B 7oK

Al LA a0 R AR K 5 N RecursiveCharacter TextSplitter (/4] 2):

Python

from langchain.text_splitter import RecursiveCharacterTextSplitter

text_splitter = RecursiveCharacterTextSplitter(
chunk_size =200,
chunk overlap = 20,

)

Figure 2. Code for importing RecursiveCharacterTextSplitter
[&] 2. RecursiveCharacterTextSplitter S A3

2.2.2. CharacterTextSplitter

CharacterTextSplitter #& % T4 & AT SCAYIEI T R, & FZFH Python P E I split 777k, LA
TiE SCECH P8 2 A 57 (U3 A T 7F) N RS SCARE T 43 %1 . AN [HF RecursiveCharacterTextSplitter, 4%
PAT— o E], L T BRRAE, (AR REOCRPM K AR — 8 % L RS 7 — bR v 74 5 10
T7 FORMEE A EIN TR, CHRETR IR A7 5.

2.2.3. TokenTextSplitter

TokenTextSplitter & LangChain o2& T L SCAYIRI TR . B 56 OR N ARy Token, F%:
TiX 4 Token #AT XAYVIE. MA> Token & & Xf BT H AAE & Ab B b (1) — AN e /N 1R LA .
TokenTextSplitter i TH25 /8 1 AR E 5 A AT BER FHANFI ) Token Zwhd /i (3 1), $RME 7 —Fh ATE X
JE THBEAT SCAS D) 1 B SRS

Table 1. Common Token encoding in OpenAl models
= 1. OpenAl #23YE A Token 4R

AL A RR OpenAl #R
CI100k_base gpt-4, gpt-3.5-turbo, text-embedding-ada-002
p50k_base Codex models, text-davinci-002, text-davinci-003
r50k_base (or gpt2) GPT-3 models like davinci
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ST AR 2 EJEM L, TokenTextSplitter BEHS i it B HERA A = AU AL BERCR , A BI TR F73C
A [ S B

3. XHESRIGZNRRYESHEK
3.1 HETAMNEERRE

3.1.1. RecursiveCharacterTextSplitter

LangChain #4241 ) RecursiveCharacter TextSplitter T. F L7 #F A BAr oK e AR #E47 70 E[11] . LT A
WE R, BT TR 8 2R/, @k 77 R ARG K ORI B K e . 2R
MM, IXAhIE U ) o B 7 R B A B s, B O(m*n), Horb m 2 splits LA IKE, n 22 RF40A
PIKFE . BbAh, 7T Re 2 RECCARRNE X, BN e T 7o 5, 288 T SRR
5 X 45

3.1.2. CharacterTextSplitter

CharacterTextSplitter 5 RecursiveCharacterTextSplitter Z5bl, 23T #F ik 47 CA > # . XHIFET,
CharacterTextSplitter 223K FH /= 5 18 73 B 7455 o b 7 25 a7 B bR, (H 43 80 45 SR v] e 2 B i 45 72 1 chunk_size,
BB SBOE IR, R AR TR 3538 1) 73 B R

3.1.3. TokenTextSplitter

TokenTextSplitter &2 T token HEAT LA, F5A™ token 18 X 9% SC IR ) — B 73 B — N 3¢
FARFe MEFRF ], token 73 B RE IR B SCAE SO B . SR, BT token ANHENE, WRESAE
R BRI S R A Ay E], SRR R R

3.2. SEBRNAHB BB SHkix

TESEBRRLH A, SORS 23 B 7V R B0 KBS 5 BB A B SRR A B . T RBNE S
BRI token PRI, 75 B SCAR S EIN 2 ANEUNR SO DUE SRR AL BRRE /7. AN 4351772
S 4 E S5 R R AL B AR . N, VA 2R AR R IR 1S BIBUN I S SRS, (R R &
FPEE, RERBAK. FEB, SCRIRI e REUR M TE U B KRB, Rt i E . Hal,
%7 LangChain HEZE ({203 T B4, IE4 1 NLTK A1 Spacy fIA) 72018845, (B EA T AEAE SR
A REANBRAR . T R SR A BI R EARE, ASCHET KMeans REE, 1R T — o 5L T8 X
FEACLRE R SCAS 43 81 7 3
4. 44k LangChain BI3C# 9IS %

4.1. KRS HENRET

TEACFR K FUB AT, A% G0 A SO 4331 7 V2 T e 18 A AR R A SC5e B M RIS . i, &
AR T —AEET KMeans REFNEMRAL TS, B R0 YEHF SO SCE B ANG) 1 1 AR 5T K
B SR 7 BT

KMeans J&—Fi 2 B FH (R RE0, Hoi O AR @ b AR AL I 77 5K, 250 55000 T B d5 i 1 3%
sy, MIREEE 8 K ANEEE[12]. BAfoki, KMeans RS8HVER H AR i/ MEEA B HL R
OIIBER 2, % bl ARIR N

EDWDINCH (S "2
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Horfs n 28 s HeE,

k RRBMEE,

o RARRARE, WARBER S IERE] P, We; =1, Hlle; =0,

X, e B A

uRRFE L.

SRT, EE2K KMeans B F0) 740 #I 0] BE TR A) I IR ITUT, KA TE SCRHAMEZE SCA H A B
BUZ I A)F AT RE BRI oy 3 F) — SR 2K

y2
10+

Figure 3. Principle of the KMeans algorithm
3. KMeans B & [RI8

N T YRR T B R AR I AN R SR 7 BRI SCEBTE, BATRM 7 — A% T KMeans RIEHIELM
PLA SRS (151 3) %SG LALAR AR )7 1018 SR AR N SRR AESEREE R, AT F 20 F s (A 7
&, THHEAEX AR AR A T Z AR SCHIAURE . 21X Se AR B Pl i TR I, X8 A) TR AN A — S0
By BN, BRI BIAFE K SRS . FERIOEAH, BRI GIE DU A ST

1
Cc==-%X.
~> X,

Horp: CROREERF L, nRRRPIEIE SERE, DX, R R e B sl i A,

ST RERZE, BINSRERRNMERISCARIAEE . WSRO AT & P (0 J6 5%
W), AT B SO I BIE, JFEOFEAT I8, RS RER AT, BRI AR EY
PO TP AR . IXRE, RATERORE 1 SORIIE SGEBVEM A T IR AR, SR T30k B
FERIBIEINE, AR T ARG SO 7 BT AT REB R M . THERRE (A 4
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if: 18> =HE
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sentence 2 % <
> 1 1
document | ——spacy———> sentence 3 else else
sentence n

chunk 2 chunk n

chunk 1 chunk 1 if: Length < 60 58
chunk 2 chunk 2
chunk3  <—RAREGH—— chunk 3 & Length
— if: Length > 3000 g+

chunk n

- #H—

st ERL— TIEE |,

change

Figure 4. Adjacent sentences KMeans algorithm
4. 1H4BE)1F KMeans &k

4.2. RLEHIRSHZENSEH

N L RATAL NG, AT R T — 4% N TextSplitter 1135, BHEH A TEE /75 process
F cluster_text. MtAh, FATBET T chunk_file &%k, HT7E File SE AT SR BRI B2 1X /MR
BN ANSH, WK/ EESE. HFI AU BIE, RV ORI A B AT RS 40 0 %2 .

HId chunk_file &%, TextSplitter 2877720 AR T File S A AR SCRS,  ATIHRAT P9 25431
AR, FA RS A FRE 5 ORI File SEle X PP TEAMY R iy 1 SCAR 43 FI AN BRI AR (1 ] Tic & AN
RV, T FLAE T AT 5 SR SCAR AL B AN 23T o
421 XARSEEREHE

Process J71%(1&l 5) & Je k£ N1 method S8 (W iZH) 7. BigsRe e et =) A A split_text
TIERFBICER . HHE, ZINERNENEIHSCABOT E i ERR, X—A @i Spacy FEH NLP X %
SERL, AR E AR R I B O T R AR T BRI, XS B AL, BIBRDLEAT IR .
%%, process J7i246 > B SO B R AR A m B, ORI B0 BRI 4%

Python
def process(self, text, method):
segments = self.split_text(text) # fRIEFTIE 7LD E LA
#IFEEABIE/A) TR R, TR
vecs = np.stack([nlp(segment).vector / nlp(segment).vector norm for segment in
segments if nlp(segment).vector norm > 0])

return segments, vecs

Figure 5. Code for text segmentation and vector calculation

5. XASEISEETENRD
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4.2.2. AR

Cluster_text J5i%(F 6) R i, 455 — N SCAR BB — MISL NS BB, 127579238 1 T SCAR B
I R AT SO B R R BUR PP EA T Z B AL . A5 AU AR T B A R, (BT 4R — N
RE: MR WA, SRR BIIA FRE . XRE, A SO BORERAE — &I )
— AR, A B BIA R KR

Python
def cluster text(self, segments, vecs, threshold):
clusters = [[0]] #¥IIRWEREFIR, FHTE &/ AT
for i in range(1, len(segments)):
# OB L BB B/ A TR R SR, RER TITIRHT R K

if np.dot(vecs|i], vecs[i-1]) < threshold:

clusters.append([])
clusters[-1].append(i) #75 4k %k [a) 4 5 SR BL %/ 4] F

return clusters

Figure 6. Text clustering code

6. XARENKE

423 BEMKERE

SRR AR S, AT RIEF ISR B A FH e — NSO, FRRE AR . MR AR K
g, BATREREMREIZEI. hednnsiphid. WRRECATK, BATED FAALERE, B
BEAT IR, DARIAE 380 58 4000 2 S A4 (1) 7).

Python
for cluster in clusters:
cluster_txt=""join([segments][i] for i in cluster]) # A=A
cluster_len = len(cluster_txt)
#AEERIOCAKEL, PAPE & 5 4k 80 B BB AR A
if cluster_len < chunk_size / 4:
continue # i it i ) KK
elif cluster_len > chunk_size:
new_threshold = 0.4 # F#{%AH AL BI{H
# ... (B8 ERT IR RAF ST A EL)
Figure 7. Clustering and length check code
7. BRIKERENRD
XA, chunk_file BBCYEATIR L 7 —Fh RIG ST EHELS, A TAT CLIE L B S HOR K
PIA FIREEE I SCA D FIMUZRSE, DL 245 € AN 755K
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4.3. RUREEIES T

N T PSR SRS A RE, AR T PKEPPMTE. AN B 56 BOn i F SO T A
Topde, VLG, I BRIk R AR g, VPSR B BATX L T R AG SOAS TR AR SR B
VEAEFEEBN R Ge e At . eSSBS, i H] is_new_block pREIARIC 1 BE AT SCASBLIIT 46
Ferpag T kAR true, JETFRARIC N false. RGEHMMEAT THFEMIFRIC. BT X PR ICHI ELEL,
TR ME BB PN LR B2 B R PKH, FATATBLE D BERE, HAhBUhK
PK R LI g . FATRME 7 — A5 PKERARDSE, 83 calculate_pk pRiH HAFH
Pl B RE(A 8).

Python
defis_new_block(sentence):
# RIS TR DR E F AT, PAMSRAIWT R 75 A — D SCAR R TR 46

return sentence.startswith("1.") or sentence.startswith("e") or
sentence.startswith("* &")

# . E G AR...
def calculate pk(auto_segmentation, true_segmentation, window_size):
num_mismatches = 0 # A VGHC 1) SCARN £ &
num_pairs = 0 # R 2% [ SCANT B3
# 3 p HERER, LLE DR TE
for i in range(len(auto_segmentation) - window_size + 1):
for j in range(i, i + window_size - 1):
for k in range(j + 1, i + window_size):
num_pairs += 1 # 30 SCAN 4L
# LLELE B 7 PR B 2y B AR R SCAS R, R sRANIT AT 1 152

if (auto_segmentation[j] == auto_segmentation[k]) !=
(true_segmentation[j] == true_segmentation[k]):

num_mismatches += 1
# PSR ] PKAE,  ROASDLECN by ot £ Ll
return num_mismatches / num_pairs if num_pairs > 0 else 0

# . WG AR

Figure 8. Code for calculating PK values
& 8. PK EITH T

N T SEREMC VAL, FRATIEERE T AN F) S RURISRUE K SCRS (WBn i) B2, . RHE )N R IH EE 4R,
FHOrBIR T = RS F] 140 B 7 63347 5256 .- RecursiveCharacterTextSplitter. TokenTextSplitter Al3E T
KMeans A HE: A7 . i3 X Se 7 ik S 25 58, JRATTRE RS JE L H T KMeans R H2AL
WM T HA AR . DLF R EATHkIE 5 B A RE R LHER (L 2):
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Table 2. Evaluation of PK values of different algorithms
= 2. TEIEEM PK EITE

Nk . . BT KMeans BREEM AL
L PK Vil —_ RecursiveCharacterTextSplitter TokenTextSplitter i
Acas
1 0.54 0.49 0.44
2 0.44 0.49 0.36
3 0.33 0.46 0.21
4 0.43 0.43 0.36
5 0.22 0.59 0.33
6 0.67 0.57 0.25
=R 7RI PKAE TR MG
0.8
0.7
0.6
0.5
0.4
0.3 ‘\\V/
0.2
0.1
0
1 2 3 4 5 6
RecursiveCharacterTextSplitter TokenTextSplitter
HET KMeans R EIEI AL JTE

Figure 9. Evaluation of PK values of three methods

9. =Z#75 A PK EITAH

A ER VPR EMSCIR AR, WA 2 Je B 9, FATAT LIS A 215 T KMeans ZREFERI LI 5K
W5 E SN TP AR AL 3, AR R I FEAEAL IR B T A 28 2%

5. SEBRR S RBIS
5.1. HiiEA93CHE B 75 FAEE SEPRT B R Y R A

AW 7 M3 T KMeans REFIEM SO FIRATT %, IR N T — AT
Langchain HEZLA)SEBREIIR N 2 R SE[13]. LS AL BT B, 3RATSIN T BURH I SCA K, IR
spacy R AN AR IEATE SCHAL IR T804l BEJa, NAIDLAL RO ST 2 81505, X1t T R0y
B, ARYETE SCORBRAE R 0 AN SO, DL s B R R, I 005 SR A B SR S A5 M AL 1 SO KL
P o RECABUE Embedding SO R R IFAA B RIE . HP SR, RGO R N A
B, IS EE T R SOR B E AT AR LU, e R R ULEC A A A i e, 45 ) AT A B,
IF LA B ARIE 5 U R . RS ORI R
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5.2. EMEAZENF LSS

TERZ TR 73 FIBORIS , A TEAH B TE A BB, R SRR A 7 IRAEOTA T, AR
T+ T B e TE, WAIhELS 2I2ET Langchain HEZRRI AR M B R4 . AT0K L4 77725 Langehain
JEA SR 2 BT IEXT

B, Langchain iR 75440 RecursiveCharacterTextSplitter A1 CharacterTextSplitter, == EAK #7445k,
WL E), B 7SO AN, SBOCARNA) T XAETR . T, AUASEEE A48
THUE SCHAABEREAT SRS, IR B T SOARRIE S5, LR T SCARHR N )7 115 SGE BT -

55 Langchain i) TokenTextSplitter /AL, AREVEENIE LG GIN 7B ENLH], XA ST
ARPHAT KRR A SR, RESCRIACEEMEL, $27 7 SR #IE 5P. FIR, XA 115 L 2R
T M AR 1 FERAESTA TR Y AT SCHE BTVE 7 AN A2

R )2 R IR S, AT BUZ IR TTVEAMN S & 7 SOk 7> FI R HERf 1, 1 HoA S
ARG IR TE AR T 1R B 2, ORHRT ) T R R G E AL PR SOA B I (R 8 A HE i 2k

i bRk, ASIEAMECT Langchain HEZRJSUH ISR 731595, B B SR TE SCOR B A BE v 19 701
AEFYE . R, WO HE— B AR ) B R G b R SO AL BRI AL 1A ) B SIE SR -

6. ZiL5RFKITE
6.1. ZAARVEETHMEEN

AHEFCLAEF SR FIBAR B B AR FIR R & R GE P N T B FUE SR A7 #r Langchain HiE
DRSO B, R EEAF TG, Rt — M TR B 2 I R Rk —— M A A T R EE . %
SR I S BT AR AT RO RS SORALURE , R AH BLRE g PR ) SRR B [A)— SO SR p, B3R TS0 7 1 1 v
BTERIZCR . SCER PG R, X—RZHEL Langehain HESLJE A (3 TR 80aC I 4 BIJ50E, THAE
R B SCAS 8 L5, BRSO N ) (38 SCEBIME . AR SN KR AL, B R SO
—2hk, $Rm 7SO B ATk,

AR IR S DA ISR 53 BTV E B A EEE T Langehain MEZEMANRIAIZ RS, & 7 O #1H
ARYGUKAIHTFT, EET RIE SRR A S RGRME T AMENS % . ZADEES) 1T HRBOR Uk )
B, N JE ST FUASERR N R B T A S A

6.2. MARMASHANENSRE

AT FC D R SRR BE R T 3O 70 81, JRAERIIR R 2 RGPS T RAFIIBOR, (B e —
ARSI A B, ARRWTRE E 2 10 JC B 5 5 530k CLadt — 20 3R T SO 23 351 R A 1P AN 2
o [, IR R AR R TR EZ 5 17, DPRRAR SR A v SRR A FER SR T S

BEAh, I BESREE RN AN JR PR T 3CA 7 FIA B SR TE 5 AL BRI, e AERIMR . SIS 2 AR
ARBE R B A T2 ORI AT SR . RR, T AR ZOR AT F rh ) SRR B N 25 2 U, DLSEEL 2 A
Bl 1) = AR A 7 H

SR, AT TN AR KA SR AW FERR PSR At 1A 2k (1 R AT SRt A5 303 P SR ORI U AN
WR, HESNAHRBORFRTARE, SCUE 2 SRR A A E -

EHEWHE

A SCH AL AE BB R AR m R 7 R - R AR B I 25 vk R 0 H ——1H BB B
(5112310855) 37 ¥

DOI: 10.12677/csa.2023.1312256 2585 HEHUR 5 R


https://doi.org/10.12677/csa.2023.1312256

:

SE 3k

[1] Tardif, A. (2023) Unveiling the Power of Large Language Models (LLMs).
https://www.unite.ai/large-language-models/#:~:text=Updated%200n%20April%2022%2C%202023,machines%20and
%20revolutionizing%20various%20industries

[2] Briganti, G. (2023) A Clinician’s Guide to Large Language Models.
https://www.futuremedicine.com/doi/full/10.2217/fmai-2023-0003#:~:text=The%20rapid%20advancement%200f%20
artificial,without%20a%20background%20in

[3] LangChain. https://python.langchain.com/docs/modules/data_connection/

[4] Sharma, R. (2023) Leveraging LangChain for Next-Gen Language Models.
https://markovate.com/blog/langchain-for-language-models/#:~:text=The%20L angChain%20framework%20is%20an,
NLP%29%?20applications

[5] Lancaster, A. (2023) Beyond Chatbots: The Rise of Large Language Models.
https://www.forbes.com/sites/forbestechcouncil/2023/03/20/beyond-chatbots-the-rise-of-large-language-models/?sh=2
0cdb9d92319

[6] Ali, M. (2023) How to Build LLM Applications with LangChain.
https://www.datacamp.com/tutorial/how-to-build-IIm-applications-with-langchain

[7] Enterprise DNA Experts (2023) What Is LangChain? A Beginners Guide with Examples.
https://blog.enterprisedna.co/what-is-langchain-a-beginners-guide-with-examples/

[8] Todeschini, S. (2023) How to Chunk Text Data—A Comparative Analysis.
https://towardsdatascience.com/how-to-chunk-text-data-a-comparative-analysis-3858c4a0997a

[9] Hashemi-Pour, C. (2023) What Is Generative Al? Everything You Need to Know.
https://www.techtarget.com/searchEnterpriseAl/definition/LangChain#:~:text=LangChain%20is%20an%200pen%20s0
urce,powered%?20applications

[10] Al ikt FEREAR, SRS #I(E 85 E)H 6 FhiTAL 1 Re Y 7 VA [EB/OL].
https://blog.csdn.net/qq_35082030/article/details/105410478, 2020-04-09.

[11] Hearst, M.A. (1997) TextTiling: Segmenting Text into Multi-Paragraph Subtopic Passages. Computational Linguistics,
23, 33-64.

[12] Beeferman, D. (1999) Statistical Models for Text Segmentation. Machine Learning, 34, 177-210.

[13] Manathunga, S. (2023) Knowledge GPT. https://github.com/mmz-001/knowledge_gpt

DOI: 10.12677/csa.2023.1312256 2586 HEHUR 5 R


https://doi.org/10.12677/csa.2023.1312256
https://www.unite.ai/large-language-models/#:%7E:text=Updated%20on%20April%2022%2C%202023,machines%20and%20revolutionizing%20various%20industries
https://www.unite.ai/large-language-models/#:%7E:text=Updated%20on%20April%2022%2C%202023,machines%20and%20revolutionizing%20various%20industries
https://www.futuremedicine.com/doi/full/10.2217/fmai-2023-0003#:%7E:text=The%20rapid%20advancement%20of%20artificial,without%20a%20background%20in
https://www.futuremedicine.com/doi/full/10.2217/fmai-2023-0003#:%7E:text=The%20rapid%20advancement%20of%20artificial,without%20a%20background%20in
https://python.langchain.com/docs/modules/data_connection/
https://markovate.com/blog/langchain-for-language-models/#:%7E:text=The%20LangChain%20framework%20is%20an,NLP%29%20applications
https://markovate.com/blog/langchain-for-language-models/#:%7E:text=The%20LangChain%20framework%20is%20an,NLP%29%20applications
https://www.forbes.com/sites/forbestechcouncil/2023/03/20/beyond-chatbots-the-rise-of-large-language-models/?sh=20cdb9d92319
https://www.forbes.com/sites/forbestechcouncil/2023/03/20/beyond-chatbots-the-rise-of-large-language-models/?sh=20cdb9d92319
https://www.datacamp.com/tutorial/how-to-build-llm-applications-with-langchain
https://blog.enterprisedna.co/what-is-langchain-a-beginners-guide-with-examples/
https://towardsdatascience.com/how-to-chunk-text-data-a-comparative-analysis-3858c4a0997a
https://www.techtarget.com/searchEnterpriseAI/definition/LangChain#:%7E:text=LangChain%20is%20an%20open%20source,powered%20applications
https://www.techtarget.com/searchEnterpriseAI/definition/LangChain#:%7E:text=LangChain%20is%20an%20open%20source,powered%20applications
https://blog.csdn.net/qq_35082030/article/details/105410478
https://github.com/mmz-001/knowledge_gpt

	优化LangChain框架中的文档分割方法：方法与应用
	摘  要
	关键词
	Optimization of Document Segmentation Method in LangChain Framework: Methods and Applications
	Abstract
	Keywords
	1. 引言
	1.1. 人工智能与大型语言模型的发展背景
	1.2. LangChain框架及其在自然语言处理中的应用
	1.3. 文档分割的挑战与重要性

	2. LangChain中现有的文档分割方法
	2.1. text_splitter的基本功能与控制选项
	2.2. 现有文档分割工具的概述
	2.2.1. RecursiveCharacterTextSplitter
	2.2.2. CharacterTextSplitter
	2.2.3. TokenTextSplitter


	3. 文档分割方法的局限性与挑战
	3.1. 各工具的主要缺陷
	3.1.1. RecursiveCharacterTextSplitter 
	3.1.2. CharacterTextSplitter
	3.1.3. TokenTextSplitter

	3.2. 实际应用中遇到的问题与挑战

	4. 优化LangChain的文档分割方法
	4.1. 优化策略与方法的提出
	4.2. 优化后的工具与方法的实现
	4.2.1. 文本分割与向量计算
	4.2.2. 文本聚类
	4.2.3. 聚类和长度检查

	4.3. 优化效果的验证与评估

	5. 实际应用与案例分析
	5.1. 优化后的文档分割方法在实际项目中的应用
	5.2. 与现有方法的对比与分析

	6. 结论与未来工作
	6.1. 本研究的主要贡献与意义
	6.2. 对未来研究与应用的建议与展望

	基金项目
	参考文献

