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Abstract

With the advancement of new engineering education initiatives, traditional curricula have become inadequate for cultivating talents
capable of addressing complex pollution control and policy coordination. Environmental engineering education must urgently
transform rapidly evolving industry demands into effective teaching materials. This paper proposes an environmental large-scale
model integrating knowledge graphs and retrieval-enhanced generation, serving as an Al-assisted teaching tool driven by industry-
academia-research collaboration. By structuring course content through knowledge graphs, the model establishes a clear knowledge
network, enabling precise content generation and personalized Q&A through semantic retrieval. The practice shows that the
method has positive effect in knowledge integration and learning guidance, which helps students to construct knowledge system
systematically and provides support for teachers to optimize teaching design.

Keywords
new engineering; environmental engineering; knowledge map; retrieval-enhanced generation

FIRAAETHLELES RAG BB ANE TR F
BIFT
XIE ! NG BEA x4

L BN SRS TRESERE, B - T4 51518061
2. b KRG R AP NE SRR SR, hE - | 4 &Y 518055

m =

M A #T TA RS, BARERACREA I I TR 5B TR AT IERB AR, FREIAAKE REH-
BIERBATLE REARRBEFAR, AR B —Fak bt Bt 546 R38R ARV RER, WHAAIFEL XK
BFIE g LA B2 TR, il i seint B R ML IR A A, HBAGEW M et W%, SILE TiEUh & A E R
BARG AR, EREAW, BAEERRESEFIN G T RALARMAE, A TFAERENERIIKE, T4
HIFARAS SR A X

KA
LA FBIA; SR Bl RN

13]= SR FIRIAER., 404 B TR IE TG H 285 Aeh )i,
T U U LN s N N
R T AT R R A TR hoR |, ARSI RIS ARSI, 26, 3
R S BT LS s e (TRCEB RN . RURIRRE , S

A, SRR S A N A

ATEEERA, BALRAIRERE (KG) SiRibgs
[BEHmE] R ASHSNSFRINE (MBES. % (RAG) BIEIE, AR EE TRl TR AR T, AR
VR R TS R R, MRS ITE X% RAG
HEAE RS T 2 S KR B e R S N A B, 26
CEEEAY XE (1989-) , B, DEWIETA. B ki KG—RAG BAIRGIEEEER: DLKG HiE Y
T, BUBEUS, MBS TIZHR. SRR AT, [ RAG A0S | S BlassaE  f

JG2024013),

104



PERESHFRE - £ 025 - £ 018 - 2026 £01 A

FEE— Al B A B RE A MR A

2HIAMATMEIERFERUERNY
HipFiE
21 MIMBEEZENNERT

FrREE D E A TR R A S, SRl =i
GEMFIRMEAR, BAERSTRA AR SIIRE RS R
S ETRE . XA Ee N A AL EE S 2T R
PR TR, IR TR R E A 25 R8 WRHE,
W EARI: . TR . QRS2 M. A,
BUTIERRR R S B T L, SECIR S, 2
HEXEMTE RS A EHEZE . RIERIR IS, B RS
W B PRI, SIS T REICIZ.

FNRE B M TS NS, RERIREE N A
RS EAA TSR AMNES, F2ERs EWE SRR
KR L. 45D RAG A%, HIATEETESAIH B SEliE
R EEER, IR SIRE,
22 AR FIERNSHEIBILTE

FIHERES RAG & IS A 3 75 £ B2 SIS
Fefith b SRR SRS SR REE T 00 S S AR Y

R, ARERE R R R P AR AR IS . 43
FFINFIEIS WA A NS5 NI FRAE R 3 B AG R e R A
WEElY, KG-RAG REEMEA “INRBER” TR, #HEhed:
B NS INERIAN S NI EE TR, e
NG BRI S SEOAAEE ™, FRE R AT
a5, FRERRNENRGSR, FEdEh
Eh TR A SR, XIS HLRENE, FHRERE
5 RAG W GRS SO VB ATR NS, RESCH:
AT R ARG R AR
3 IME T REHFMIREEEIT 5L
3.1 FEEMREMIZIT

BRERE TR & R ARS8, DIRENE. Ay
FRMEARL, WA 1 R, BB RS ST
HaErhRIER, HRADEF /IR (OCR) 5EAE
SALH (NLP ) BORSTEGAIRLE; NIRRTy
IR R TE RS s EiRsua A e fas oS BR
BEWMEIRRED; RAG RS RE BRI RIRE LR 15 X
KER SRR ARG &, DGR &E,
KRG RS TR REE R, AEn] (5 H Al & 2.

[ *ﬁ’b’ﬁfmﬁi ] = [ miaaalmi;w ] :>[ gwl;;m }:{)[ RAG?fEﬂ% ] |:>[ *ﬁﬂl‘fﬁﬁﬁ ]

[ wwwm HESRSES| "Rl RATS|
BiRRS SRR Miner EHnEs PR — MilvusiEERE
BIBREN: USERROCREARIP EESEE . =6 NeodEZ3 475
e DRREVCASE AiMa —gs— FRRITE: B/
e rkdown HSRIHE ﬁiﬂ)ﬁlD/ﬁﬁ e
- sE XRHR: =8 e o PR EE
W, EHA R RS RIS
BERIRAEIE EAESEN ==
BiEE EEmE: ek &% 5. iR Ll
« OCR{hIE RSEH, XS STHRIRBIS AR DeepSeek AMEEHE
- NLPi#: XF, MR xFm IR, WS T
« o i, NeodjE s PR
il RS e EREERE

B 1 ZiREHE +RAG REHERE

3.2 MiIREE M E 574

MERES TREFA X Hob PR BURIASCAS, &) MinerU
ST B FEKSAN B REDL “EE3—/ N T—&1H
B OBRRATL, W IR RN T = e,
TR “HIHS—II—E X /WU S AR [FR,
SIA BRI SBHEEE RNA, W EERLLE
AT RS, (AR RIS EER . K5, FAmAR
FRMAS AR EE I, EEAIFAE L 20T AR RRPUE R,
TEN AT L WY HRABAEL, BMNBIEASIE
S, EBAREAEIE TS S, WRARE R RS
FRIAE SRR [BIHERH Neodj EIEGR I TIEES
FAME
3.3 MiEiES RAG REHRE R KERIIE

LI AR R A R SR, A RAS R
FRERHS , R RS TR IR AN ke

FrfAEAL, fFA Milves BB, fERZRIATT, R4 R
S ENSERIBESEIN: StERRTrE TR
LRz, WM “TEMWISIREE BEE CHEEE A
FBSIERT ;. BRIES NN IR Loy g A
BRI B s R AR 2. T 45 R RS DL
FRNR, fsii e B AR ISR AR (EH2) . &
4:5| A DeepSeek KAEAIVEA AR, MIEEZELET RAG 2
IR EREIR G 2, Bl MR — AR R—& feE
B ROPHIE TVERARIRIEA “L6” . ASWIRASE
Wit BIEESEAL Milvus [ 225 Neodj AR, 24t
A& S8 SOWE R ER SR R ERS TR SR SRR
AL ARERTIRESE S R T i ARER)
i DeepSeek faitH i s LGRS, JHREFENE
TR S,

105



PERESHFRE - £ 025 - £01H - 2026 £01 A

WIESRAEBR
, WK
SERS

=2)

Server versi Neodji4.4.12

Server addre localhost: 7687

Query MATCH (n {name: ‘= 03#5#)) RETURN n;

Summary » {. "query™: {, text’: "MATCH (n {name: ‘=R ) RETURN n:",
E Response » 0.

FERSRnBEEGE,
RS EEERS
g

B 2 JKiTins THIREER R RS

4 IMBETREHZMBEEHSFEHONAR
& 5 R RIEAE
41 AEZRLZ NP EERZHS R

TEREIMEET SN, R TR AT ENL.
BHERAEEERANN, RIRETES RAG RIS TESR, 8
SIS . AT B, AR R e N R
S, Biln, (RS AN BT, RS A EED BT
KRN “BAAER” SRSINEI M5 3EsE” 2w
B NCERE, TERANRIERE . 10 Zimi, S n]@e Bk
ESHRIA, AZELE RAG R, B IR EIHERE 550
ORI, AR AR SR A AR
4.2 THEFBREITERENBIH MR R

SEITE, PE R DIRE A SE . AR
Hor TR R ISR E SRS LA
sEF e, B EN AR H sh B FR R AT A
ERgEN, (HE R sL BRI R T SRR R A 1L
Fo [RIR, T PR i AR, Sl “DASHEA.
DI MRMES), MESFEIENRER, FiREREAN
BETWFE, TRESIIEEES.
4.3 ¥ B AR 51T h

RS RS S Br CR, DL S S TS )
TRAETF R T/ NI A SRR SRR )36 R s i1k
it, ARSI, B RBEANEE, R
VO REo I TE T . T 31 2R 3 £ETS
5t ERERFASET IR ERE 25 5 S E R
Hi, RIS ARG RIS T TRIFITESY, AW
HA B TR MR, AR R AT
KA, EERTIE ASERIREER R B JRRR
SEES TSR AR, PRI T, 74% 24N
S BT Pus e AN SRR S B A, R
MIMYERRETTE ORI AL, (HEE BT S A R |
B FEIAL. ZOTNRAA RGN EE BT
ORI RS, S B IHE BN AT S STER T . A
M5, AGAESGE: SRR AT S R 2 T T

106

B o

5 451k
AT FHT RS 5= IR TR AT K,

B — DL AR R R AR A0

B SRR, FEmd SR ERE SRR

BUE, SEBE T IRRRRRR A I HR SRR, et

HIRL FERIPRGIIE TR, SAifn, TEA—TIHRRMEMST,

SPEERAR SN HREETFERR. AR TIEM=77 1

. —BIRRANAERSEIRR, HiE SR SRR

TR REERS ER TR, SR E SRR R b K

Py ZRIERETRENIRBEUH] . R R ML EL,

(BH AR + A E7” A TR

R TR mE%,

S 3k

(1] REREE. ERBIOS KIS RN RIA LI ST [J/OL]. FT18
T1,2020(03): 19-22.

[2] ZHAO H, CHEN Z, LI C. Changes of PM2. 5 and O3 and their
impact on human health in the Guangdong-Hong Kong-Macao
Greater Bay Area[J]. Scientific Reports, 2024, 14(1): 11190.

[3] ECk, JETZ, Kbt BRI SiR-R R H1/0L). B
R &GN B4, 2023, 13(07): 151-153.

[4] WANG C, ZHAO Y, LIU S, % . Contamination, distribution,
and risk assessment of antibiotics in the urban surface water of
the Pearl River in Guangzhou, South China[J]. Environmental
Monitoring and Assessment, 2021, 193(2): 98.

[5] TRl Skim, P S s I ARSI TR R A B 7
B CIIAFE[I/OL]. ZERIKAPK LB AR FBe A1), 2024,
24(06): 55-60. DOI:CNKI:SUN:ASZJ.0.2024-06-010.

[6] pEZR, B, SRR S STHEE IR TT[I]. AT, 2011(05):
77-80.

(71 x4, iR, S MR GCRIT)/OL]. RS &,
2012, 30(01): 92-97.

(8] PEZEIE. IAKIEAMT FE IS M H il ()], Y REH R,
2011(12): 23-28.



