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ABSTRACT

ABSTRACT

In the automotive aftermarket industry, customer service plays a pivotal role in
establishing effective communication between enterprises and customers. This not only
enhances customer satisfaction and loyalty but also enables the customer service
department to gather valuable market and aftermarket data, including customer demand
and parts failure. Such information can be utilized to continuously enhance the
competitiveness of products and services offered by the enterprise. However, automated
Q&A systems often encounter challenges such as outdated knowledge, low utilization
rates, difficulty in handling complex problems, and inadequate retrieval capabilities of
knowledge bases in practical applications. These issues can lead to decreased accuracy of
Q&A systems and a loss of user trust in online services. To address these challenges faced
by XX automobile manufacturing enterprise's customer service department, this thesis
proposes a design scheme for an intelligent customer service Q&A system based on a
large-scale language model that is tailored to the current situation of the enterprise's
customer service business. The solution aims to integrate and optimize existing
knowledge base resources within the enterprise to enhance customers' experience when
dealing with inquiries and complaints related to vehicle use, maintenance, and
replacement. The main research contents are as follows:

(1)This thesis proposes a method for fusing multiple sources of heterogeneous
customer service knowledge to address the challenge of existing systems being difficult
to effectively utilize knowledge. The method unifies structured tables, knowledge graphs,
and text pairs into free text using preset rules. Subsequently, the information is processed
through slicing, caption augmentation, and vectorization to enable efficient utilization in
a free-text-based automated Q&A system. The method achieved a 74.0% answer
matching rate on the NLPCC 2018 KBQA dataset, which evaluates structured knowledge-
based automatic Q&A tasks. Additionally, it attained an accuracy of 91.4% on the "Public
Welfare Al Star" Similar Sentence Pair Judgment Competition dataset, which assesses
text similarity tasks. The results of the validation demonstrate the effectiveness of the
knowledge fusion method proposed in this thesis.

(2) In order to enhance the system's capability to handle complex problems, this
thesis proposes a prompting framework based on a large-scale language model.
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Subsequently, a method for addressing the multi-round dialog problem was developed
within this framework. The method applies the prompting framework to multiple sub-
modules, such as intent recognition, slot filling, and natural language generation for
multi-round dialog. The method proposed in this thesis was validated on the publicly
available dataset ATIS. Experimental results demonstrate that the incorporation of
techniques based on large language models enhances the performance of various modules.
Specifically the accuracy rate for the intention recognition task reached 97.4%, and the
F1 score for the slot filling task reached 94.8%, thereby verifying the effectiveness of the
proposed method.

(3) Aiming at the problem of inadequate retrieval ability of the existing system, this
thesis proposes a technique to enhance the retrieval capability of automated enterprise
Q&A systems by utilizing a large-scale language model. This method transforms question
text and knowledge base into dense vectors using a pre-trained dense embedding model,
which encapsulates richer semantic information. Subsequently, a large-scale language
model serves as a reader to generate final answers, thereby improving the accuracy and
readability of the responses. Additionally, this thesis explores model selection and key
parameter design to strike a balance between the accuracy and response speed of the Q&A
system.

(4) Based on the above methods, this thesis designs and develops an automatic Q&A
Web system for automotive customer service, and completes the application verification

of the system based on this system.

Keywords: Automotive Aftermarket, Customer Service, Knowledge Fusion, Automated
Q&A Systems, Large Language Model
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fiime A XA PRNAT, [Z] 82400 i Ema e 25K, i “ 44807
CEERRT CREET SE, [ZD9 AL A EUE R, U A 1A TR S AR R )
YO Rl o 2 EUE A A R T AN T 21 28 I, ) B R RO A 7 F e 3 35 B e
I AR LR IBUE A 8] B, AR 4 B ORI, 9528 % 41
PEAAFRIBUE 2 RS BAT T B, SURFE T R R J5Udn 58 70 B i B
R
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RF®BA i FEES |
[X] :

K 4-7 HEAZIATE

W IR A TS M S G IR T L, 8 VSR s T A AR A T R

(D T B E A RER . 78 N MEAL RS T, HERAZE 2N K
MR, SRR, NEaEwHERTEZ MEARRFL

(2) ANIE T ZERAE SORAE R AR sCBUBUE v BB 2R (AR 55 - UAZAR
e BAE PR ] AR AL A BUE 2 8], DA R A S . S EURS IR IO, AT
FEHIAR R B B A

ik, RERORINEEES T L SO HETE N A TC R A% LB R Y
FEALIEFEAT S5 o TR 7R 7 IR AE BAUCRASE AR i H o RV AT 58 BB RS L i B, B
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EHEAHTEAESS, EHACRUI T I ZR 0Bl & o ASSCHE FT 0 XX PRI Atk (1
FARE B E RS, T ENE SO E RO A AT R WA
ZAHR AR PRI B S, EEEEMTARAINE, BIA T ZR 1)
M, BRI AR AL 7oK

4.2.2 SHEEIERHIS T

AR SCHE H R SRS N T R o LA 2R B O34T i, ko
T RESAE U ] 4-8 FR, B MANZEEAIN . AR, iGN, W)
S ARG SRR . HAL R ERARIEA AL, (AE FIHE R AL S A&t B br
A—FL.

(1) N =& B R

T e R NI g s, JE N = R AR W P R
NI I H s R, TR 53 ARG R Bk — 20 0 28, IR IR O R R AR I
HHWONRAE R, WEEHRRE, BB AEL N .

(2) AP

Y UG NSRRI, BRI TR SUR, 08 XA Bzl AT S5 T AL
AT EAE R . A 7 S AL, SRECH A IR AL 44, BUR) S R4 R (A 4k R A )
GRME, W7 SEREALE EAAEAE, BILEE A . ARG R EUH P 24 ar N 1 A
BRGOEMHIGEEEE . RIS EE, FIWE Ul S IER T E,

(3) MG

REAARIE R T, RGO AR BB Y 1 3 e ), X6 i 2k B Rl A 3R A7 IE
) o R RREE AT B A RO I 7, B AR AR — M7 ) B2 (7] 1k 3]
Tl FBR o dn Sk 238 i) ERR A P A RS ALEL R GOIRIER I, A4 KBRS B
RS A AR “ARIRAE” o FINIE M _EFRI B &8 R RG0S5 H P 2[RI TE
PRIEFIIE FIIEER, AT HRE X 1 F A 1 0 A48

(4) HE)SE

) ) 2555 1) B B A A B RS B RN SE B ) A, DM T R S B AR B
REGUHE 5 NI JEG6 8 DL K BTG R A I B AMEAS R N B, KA T A
PAE BN JE UG M), TR R 2 e B A B 1) A

(5) MIEZEE

R [E KA B RS S5 08, TERRE SR . Bt ESH R, 73 E Pk
125, ERF [mI 2 PRI E] B 5 . 248 E R=1 i, SRAIPE B 5Rns, BRI A4
RIATE 5E FEIT AR BE 2 17 C3 R ALE B R IFIR M ZE, DL B n) AR
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SR
h 4
Aaxs

EEEEEENER

K 4-8 X iE RIS AL
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HARE S AR (NLG) £E 2 R il A b i) 2 A Y2 M 2 e A (1 2
AR S5 AR NI MR AR S =2, AR AR IR
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(L W HF BN BT B RIPE RS, DnpR I, R eSO AR . %
M To T S NBI RIS B 5] 5 AR A FlAR L ) PR ] A2

(2) FIEFE I %870 FH T 24 B 05 T = PR SCREASRETi A2 I, ASLHUR B0t
R AL IR 3 7] L

(3) MIERE e A5 4 iUk RO 5 PO SORB AL, MEBRORE AR B A 3 255 SR K [ N
JH R f)

4.3 SERIGIER 3 AR
NIGUESE T 57 HESR I 22 B X T iR Pl A, AR 5 SR 34T 90 IE

4.3.1 BHBRE RIENIER

(L vHriE

XTS5 BUNT g RS AT B PP R 2T N CRIPEN k. P AL
TERRE L, S22 PR ZE M, PPN S5 R T GETe ik 58 & UTHC A P Rk otk sz T,
RPN Tl PP Fe bR B T RE I NI 22, 8 A3 B0 A VP A o R A A X DA v
B P LSRR b 2 3 A T AT 45 7R 22 A U 1) A5 A H R AT BT AR
BIV BT E ARVE S TR AR . N SR R [ ARAE A AT MO . e, X E
SRVE T BRI VTN Sk — 20 41 255 3= RO S R A S AR A TAT S5 34T VT AS s M
X 1T SRS FEE AN VT, R AR I AT S B PR AR bR s B
AR BRI PPN D38 R A8 BLEU SV 43 SR AN AR BROSCAR 5 226 SOAR 2 TR AR ALLAE
BLEU &M H I H PG 4R, T &2 4 ORI i & .

gi L, ZERAHEMEREREN AT B B ER A AEAETE . ARE S ER AT
BTV . BT AR M RIS 5 A4 R 5 T R A s AE 4,
BLEU JBA i I VERE, 5 FIHTS RBMEA R, MR REfa AR 7E LB AR R 5 0974
A VRN, TTE A 70 AN B 3 VAN ARE 5 A bR, Ol =
WU AE 7 S 78 AN TR 55 TR e

(2) Hilhse

NS RAE T S5EUA AR, ASCRAAFEIRE ATIS (WS ARRITE
BRGOIAT L ATIS A& —/M) 2 B T3 BRI S5 A8 A7 38 70T 25 1 Be 4k
ZEE AR LS P AE B B A R AT B R G L RIS B E 5 S
N FBNEE 5 BAREE 17 MME—E B TR N gEE. HFRE
AR, 4305 4478, 500 Fl1 893 ANiir A i EIARZF (a1 o o AN A
PRERERZGHEE 2. BENRFEEE R, WHsZEH A Flight. Flight + Airline.
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Flight Number. Flight Number + Airline /7L S XX HERXK RN EE . AL
WA J7H, ATIS A 129 MEAL (5 BEAERRERIEL) « BRIERTES
P KR 35 R T AR SO T B T R ZE R IR E B 2 R e, PR sE K.

(3) VMRS

ot R BRAME S, R BB AIMER % (accuracy) TENfabs, X THEAIIH
FAES, K FL 2 BUE N fEbr.

4.3.2 LEIMER S HIKE

4.3.2.1 SLEGIFEE

SEIS IR UNR 4-1 BTN

R 41 B R R S TS SR AR A B

[ ZH

CPU 12 vCPU Intel(R) Xeon(R) Platinum 8352V CPU @ 2.10GHz
GPU RTX 4090(24GB) <1

NAE 90GB

ARG Ubuntu 20.04.4

HE W python 3.8.10

CUDA hiiA 11.8

LLM -5 ChatGLM3-6B

(ERNE S g 60 12

4322 IBRIAKE

(L EER)

B ERBI SR IE T BN DR R . AEE BT S E BN RIER
AL Er AT 55 BRI AR A 3G i, BAR7R KA P-Tuning v2
J7 RN Gro SARIR AR B A SRR i, RN TRNE R B SO L, TR
filse Rl 4-9 fos, BRI IIRESHCN 0.1, BAER HAH#E g R, b
FEBIFE NS 7R R BRI R Al B30 T =25 MR L REAVE RFEF],
Kl 4-10 i, SRV IR E S HS TRAIRR R E — 86 MUEESE BRI
RN 4-11 s, IR BN b R E S BRI S IN A, (Ve
B PR NFIRRSS ;s A AT S5 B R R R WA N SR AR AR A i a8 N T
SRS HIUT, & 4-12 Fror.
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Here is a representation of words that express user input intents:
H#it#

1. Abbreviation

2. Aircraft

‘::;ﬁ 4 3. Aircraft + Flight + Flight Number

26. Restriction

H#i :
Please accurately select the closest word from the above intent list to describe

the user's input. Each number represents an intent; provide the final answer without
BA showing the reasoning process. i
HIRRBA User's input: "[X]"«

User's intent:

4-9 TREBISRIRFIE 1 DL

Here is a representation of words that express user input intents:
s

1. Abbreviation

2. Aircraft

SERE 3. Aircraft + Flight + Flight Number

=la)

26. Restriction

i

Please accurately select the closest word from the above intent list to
describe the user's input. Each number represents an intent; provide the final

answer without showing the reasoning process.

Now, I will give you three examples:

Example 1:

User's input: "I would like to find a flight from Charlotte to Las Vegas
that makes a stop in St. Louis"

User's intent: flight

Example 2:
sl User's input: "On April first I need a ticket from Tacoma to San Jose
departing before 7 AM"

User's intent;airfare

Example 3:
User's input: "show flight and prices kansas city to chicago on next

wednesday arriving in chicago by 7 pm"
| User'sintent:flight+airfare

Now, we formally answer:

User's input: "[X]"

Kl 4-10 DFEBI SR IE T D
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BPSIESEBA > [X]

'H 1. Abbreviation
i 2. Aircraft

EEE y

=E

3. Aircraft + Flight + Flight Number

26. Restriction

Please accurately select the closest word from the above intent list
SHERET to describe the user's input. Here is a representation of words that
express user input intents: '

mrmEEeA—— (X

s A

1. Abbreviation
2. Aircraft
3

BERE 3. Aircraft + Flight + Flight Number
=@ :
26. Restriction

B 4-12 AL 5155435 B R & 15 0
BRI S LR 4-2 Fios.

42 BEVGMESRBIRNIES

I ZHH
AT PRE_SEQ_LEN 128
FOJELR 0.02

{4 FHf GPU %= NUM_GPUS 1
KK MAX_SOURCE_LEN 256
Bk B Arg A MAX_TARGET_LEN 128

B 285 % GRAD_ACCUMULARION_STEPS 16
BRI 8 MAX_STEP 2000

39



HL P RO SR 22 180

(2) MArIRTE

BT ATIS B bR v 129 4N, L1t 2318 NF4F, dsk B I$E 7R,

B KA WK 5 A 1108 AMFRic (token) , XX R e KA N RE Jp it 1 B
K, FIB ARG AR B R R B, dkmsenn RN R A 4 Y
KH TR FR SR, HNGSHNEK 4-3 Fis.

*® 4-3 WEAHTAE S5 MBI R RS

= ZHH
AT 2% PRE_SEQ_LEN 192
H#2JFR LR 0.03
i GPU %% NUM_GPUS 1
KA K E MAX_SOURCE_LEN 256
Bk B Arg K MAX_TARGET _LEN 256

B 2858 GRAD_ACCUMULARION_STEPS 16

B K5 2% MAX_STEP 7500

?20

BRI AR EM R

RNN+LSTM®4: i B Xl I 9 2 5 K40 HHC A2 1 7%
Attention BiIRNN B51: {28 WX 45 573 72 F7 45 6 10 512
Slot-Gated [®1: 754 5 /7 *R 3G I0AE [ TR (19 77 ¥

Joint BERTU®: JkFHU ZRif SRR, SR e R S5 R A SRR I 5 A 1) 7

4.3.3 LWHERE 73R

BRI 38 708, MEALIRFRAESS AL 1 /N 30 77,

%1 10ss<0.02, #5R UK 4-4 Fiow.

R A-4 BV LA T SR 4

RN ZRAR R

J7i%: =R (aco) TEAET (FD
XA RNN+LSTM 92.6% 94.3

Attention BiRNN 94.2% 91.1

Slot-Gated 94.1% 95.2

Joint BERT 97.4% 96.1

A | EREHEERR 85.9%

| RS E AR R 93.0%

77| B 97.4% 94.8

% | ERERE RN 97.4%
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(L ZEERAIE R

AR 7, i B RO i 7 s R, B BN B AR R A
T2 HHEELKHE, 5 Joint BERT J5ikAH Y. R N T B R 75 RE
AR, BEGERIMETIET, B E 93.00%0 K /K. Kk, 5% R
TR E. RIEMHFAREEAR S Z MO, AN TRk A 1Tk,

(2) N TR #IE 7 20k 45 Fa i 43 Hr

REBIHR R B R R B AR S AR T A5, AR A 2 I 4 R 1
AR e s A b a5k 4-5 1 1D264 WIFEA s, AT 7E A ] 2 2K R
i SRR IR, TIN5 AL BRI, T D FEBIER R VR EL s R R, R L
RIS R IR A] BE N AR RLHF XF5%, i T og A UF R, & HRIR
BERRMXIE Y RN TMIE IR E L R g Ms s £ 2 B, 1k 4-
511Dy 121 BRG], bl AT e T ARG R IR AR g v, (EE S Ab B
MEFE o 225250 G R IR ZE A A B 5 R F P SN — e A DG HE, R AR AL B
N R 5

%% 4-5 zero-shot 5 few-shot L7 471 451 43 #f7

FEAID Query M IERE % TR 7 DRI R 7 A
on april first i need a ticket Thought: The closest word to

from tacoma to san jose the user\'s intent s . .
264 . . Flight + Airfare
departing before 7 am' "Airfare" \n\nAnswer:

(Airfare) Airfare

show me all the flights from . . .
. . Flight + Airline + Flight
121 charlotte to minneapolis on . . Ground + Fare
. . Number + Time + Location
tuesday morning (Flight)

(3) AR MG AR 25 RS2 73 A

MR SR R, AERIE T BRI 3R, ARk 5515 B S B X AR
R B NS SR R, (B INAT: 5545 B Al (8 Il ZRid 72 SE piiesle . BRI L 73 #r,
LR Bt 55O B ARAHSCHIE S, b NG R b R B R AR A 8], ANTTTINE
WS A

(4) FEAIRFEAR S 4 R b

MELES ] A T AR A A 7 FL (XS] 94.8, RUERT Ml FE 4k Joint-
Bert, (HASCINVEANML T A2 & 28T RNN 1775 SEERIGIE | A T2 tH 75 %
FERBAL SR SS BT
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4.4 REINGE

AT T M T RRE SRR RSRRHELL, HESERYE N i AL 55 % R 3)
SMBEAEILRIA AR SH, DAL KA (138 FH B8 /738 25 E U
£55 . #XF BBl RS I 25X R R, ATEALIZMESESERE EFEH 1 2 ReXE
PRI SSRGS o IFAE T EE S X R BRI A AL T AR 55 HEAT e . SEIRE R K
W, JEE S EAIE SR, R AR S R DARR AR G s R AT RS RO MESE , (R Iak
BIRGFITERE ;s SIS ATt — DR PR R, (L e R 2k . SEaR s R
BAIE T A F S H B 22 R0 18 VR A R A S P
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ST T OB RS Z o A R R R ) AR

ERE ETARENRIGESE AV EIR ) ZRRIZ

B H ORI B RIR B RS R “R RS- .
2R A D DT RSO P I I AR R A S SRS, ] T3 s U DA T A A v i B Bl 2
B, R (RAG) BORFIFE L&A RAE PP B, H28 5 AR
PFITR IR 2 RGN AR B o B A 28 o A F B AR PR IR ) 5 B R BEAT T 7T
BT, AEHUR AL S8 0 B 152 a8 5 0O 2R GO Y o T T i iz A B e i P 5 [
BRCRIRBEIN 2R, B2 B8 10 2 22 8 RO HEAf P AR i 5k

5.1 ZERENRIFEIT

AR ) B R A I A R SO Bl R B i B A e, AR % R
& AW S SOR AR AL . R 1A A R AR I AR AL T B AR AR IR AT B
AT AR B B

5.1.1 ZRE&EHTHA

HHEI (dense embeddings) &kt BIA] L A 4% i 20 ) 25 KR L 5
(e S R A AR, AR L TR G5 Cone-hot) 4ilis, HLFR B 50k,
PR A4 70 BB 9 — AN TR I S ) B, oz /N T3 AN SR . el -
L FE, LAZE L — i g 950 B A G T 5 5 A N O S T 3 1 X 51

— 0 — | 0.9381

0 0.2702

e |
i 1 == 1.2511
0 0.0322
— 0 — | -1.1510

a) IR GRES b) BREEER A
HEJ=-EFEREKE, EEmaEuE HE<ARKE, S—(IY0IESE

A1, HRAIA0

K 5-1 #ERIRA S G IAGmAL E
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I e, g A RN R T AR R RS O AN AR, R A A
TERN L, HAROY0, 0 SN UK EE A S A — MBS sSe A . P
RN A B TR R R, IERSE 15 8 UE B 18 SCEAR
AL B ) R AR RN R A [ BB B R O Y, DRI P R iR
NBENS R R U B AR 30, A BT A S RIRR TR - A, SRR AR
Gk R UER

512 MEKXE

[ B G R Y S B AR 1 e ) B 5 R VR [ B v SR AURE , ik [l ] AR AL
JE s (0 T2 30k o H TR AU T SROA A IR IREE B . 2 Wi . A&
SRS ARSEARDLRE S o AR SR A )l 1) 5 SRS ) AR (187 3T SEARADUEE - sk
5-1:

sim(x,y;) = X"y; (5-1)

Hr x RRBRAE, y,&nmEEARESDEA R, B0 E A
KATHAFy; 5 x AU .

DR AR A B R R AR, AR FAISS (Facebook Al Similarity
Search) FEMENHEER B R T AN, % T H424t 7 F4HZE5] (Flat Indexing)
IVF CInverted File) 1 HNSW (Hierarchical Navigable Small World) JLF# & J71%.
Hr-FHZR 5 & FAISS B RME S ik, ©RITE MERER—ER, @il
THE A B ] A AR AT R 28, ForH S ) AR ALRE R RURR I i, & T/
FUBEIRSE . IVF 2 — M TEHER Sl el msE =Rk a 247
], AT EEE-NMHER S ST RN, HAETTNP R, REE
HeiR. HNSW EBETEMIE R %, EHT RS S, KegE T —1 A
A FHURE I B L5, A5 B B R iR 2% mT DLPROE R BAE LR [l & o BT AR 3
I8 BITRZE 25 IR 1 200 100 25 32 0 0 AR (1) 08 RS ARG R RIS T80 iR R L
Wk AP ZR S TR R, PRSI FSEIE 5, BRERNE R, B
AP RO S ) B AR

5.2 ZERRENRF[IEREIIER 2

AT TR IE I SEIG IR RS 2R 2 A R B8, FRWE 7 M RGBT, RIS
RAEE top-k BT -
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5.2.1 SEIG RS BTN 1888

(LD HdhtE

AR SR PR BRFE AL XX 40138 ML FA F7R 4 %5 IR v 25 AR A AR
B, ZEHREAE A SORMIRERM —ANRE . WREH 512 M0
REA RS, HH 2 25% 1) 1) ik 3 SR P ), 20d GPT-4 TS AN T H 4
Bk, AR SEIRER CE R SORN A ES . R 75% ) #8523 R 46 K il
SCRY, 5B GPT-4 AT A AR . 1284 B RGN A BRI SCAR Z R, AT SIE
PR AL PR BRI R RE 1 N TAET 5 ARG, A SCHiZEERE RN AUTO
EVE/TE S

BT AUTO 530 K b N EANE A A A EE, AR EI, &
TSLIGIARS] N NLPCC-2018-KBQA-TEXT #ilE4E CH A {EAUA, fAifk KBText) ,
ZEHR R F IR ETR T NLPCC 2018 KBQA PFMAT S5 1AL H AR AR B, &id
PN e bR BN E | 2oy A A B R L G 5 AN E 207 AR Al N L R ey
4794 JiNR)FH B SCA B A FH NLPCC 2018 KBQA A4 1) 618 A4~
7] R

(2) PR

A KT 5354 MRR (Mean Reciprocal Rank) i &4 & 2868, %15
b TS B R R R PERE

(5-2)

_150 1
MRR = Q Zi:l Rank;

Hrp Q Ron AWM BUSEL,  Rank; R 565 i R EEAE A [0l i SO 25 2R 4k
B —IERAE R . MRR METEEE 0 2 1 200, BUEsis 139
R RGUE T EHEA LRI, RIR GO0 20 ) s i) 1A 25 SRR A% b5
e MRR RVEAL R RGUR A 4 R 2R — D IEHE RHEA, MASH R
Ja B S B o

5.2.2 LWIME RS

SEISZEUNR 5-1 7R
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R 5-1 LI B R B HBE

Bo & ZH

CPU 12 vCPU Intel(R) Xeon(R) Platinum 8352V CPU @ 2.10GHz
GPU RTX 4090(24GB) =1L

WA 90GB

R4 Ubuntu 20.04.4

IR BGE-base-zh

HRNYE S 768

frz 730 Flat Indexing

5.2.3 SEIGZER KR Hh

(1) Bk R PERe

SIS RN 5-2 Fron. R KBText HE A4 2 25 (A1 P oK HLI in) 3 52 2 A5
m, RRBVEIE TR, EMEE T HITE A BSOS Fr A7
(1/0.511~2) . #£ AUTO Fdli 4 b, fr AP SEIl 1 % &%) MRR B, 1831 1 0.939.
RFEZEIE N, KRS A F R — % ORI E T A B R . SLInss
T, B R A AT RO R TT IBOR AN IR, B RS A R AL B R TE 2 AR
HAAWHIR R R A

# 5-2 AVJTIELE KBText J2 AUTO Bk R It Re R HI

B MRR
KBText 0.511
AUTO 0.939

(2) Bl Rs%E (top-k) it
WK 5-frs, B top-k RN, KBText F1 AUTO i £ seib b 7 [m] S0
Hh AL IR RAME R AR AL .
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1.0 1 /.wommm“
0.9 A
B 0.8
]
B 0.7
&
zﬂn 0.6
o
0.5
0.4 —8— AUTO
) KBText
T T T T T T T
0 5 10 15 20 25 30

AES IOk

B 5-2 A [ SR AL IR AR & R BER B top-k fEAZ 1k

B IR, 78 KBText #4455 I, 4 top-k /N T 8 I, HREISUE T IEFEE
MEZR B A top-K I N iR GE B, 7 top-k=8 ik $ 0.799. 11 24 top-k #id 8 )5,
WKGZ TR XF T AUTO #diE 4k, 7E top-k=4 B, 7 B SCRS HAL & TE A SR A
O 0.99, HTE top-k=21 BIAF] 1. 4K IN top-k B $& T BB 14 R Ui 2
e, B Al e SIS0, I HOCR B2 8 in B3 S BURM N T AR AL B bR
RGN, AR IO AR T . DRIl AR N EESE B, K top-
k {E ¥ 4 RIAT LB AT - P PR e 5 R

5.3 2T ARE B RIEF

e 5 s AT 55 e WA R AR R [ A SRS £ R, B () SR L B R A 2o X —
AR S AR R G SR R R B AR AR R A% O JE AR R P A R SRR R
THA AR R VERE, DR AE RS B 8% OV SRR AT T A o A SO 8,
R DRl R A% 4 RAR SCER DY 55 AR S HE SR AT B B AL e vt BATRT AT A dfiRe . B
RN 5-3 P
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< RBrFaEan >

SHREER
Y
Eg E% ...... e

KT
L J
- |
e |
£H
h
==

K 5-3 Bl LARAR

B, DA F N B e 2 A T AR A 1 A R AR R A A R A R A
NN, AR JE I BRSO R B PR R s, A R AN B 5-4 s, e
[XINIEE], [Z]D9 A R A R e ox T A ) Je R BT (Y top-K A SCR N A . FH% e
iNEAN T ETDN S PN Rt DR s So S8

RESENA, Tl BEEEEAFESE, NES R E20ENEE, BEEER,
=i RECHES., ERAEEERNE
FRRRE: [X]. #5308 [2

? n]
]

! 4 - ~
2023SR430EEEHMN } fBxnrsE (1]

=RTEEA? MATEZE 20237 YoungBLE10 26T iR {YERT

FIATEE 202357 430 EliteEEN10 26T RENERT

FIATEE 20235 430 ProElZ10 25T E(VSERT

958 %ﬁ%ﬁ 202357 430 Pro+BIE10. 255 TRRNERT
=S [2]

FUTEE 202387 430 EltcEIZE 2 HRNEE

FATEE 202357 430 ProElE e RESE

FIATEE 20235 430 Pro+ i ESHSVSE

FIATEE 20235 630 Utre Bl ES RS I=E

B [3)]

EEWH

K 5-4 DR AE 55 Lo AR
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5.4 KB RiZ5 1 RERNIER 57 4h
AR S 56 3 B KA A A B B R O VR RE, JF 5 AT B AR R
SCRIEAUESS ERRIUBEATRILE, /A KA R R R A S8 B ik ahe

5.4.1 SCIG RS FOFEM

(LD Hase

X KBText Ml iS4 IR A SE 5.2 A7 SLIG B VA TR 2, WA [ /4 [l
(I 8 SAH GO, FFAIRR T A B SO R AL B IR SRIFEA . & TE R 491 4
AREEAR, AE ARSI AL

(2) FELBAT K APAN Fa R

AF5 K H FiD (Fusion in decoder) 8WERFELRAAY, FiD 15 A U 25 0 A6 ik
B T5 AT ISR, J546 T5 B A S 0T ASLLR Hhoig B A AL 1) T5 B 4t
NEERYSEARIE] . ABAE T SCERHE ETRIIZR T SO Mengzi TS, [R] IR 3)1 255k
PE 9 Squard Bl Hh U S Squard BilE4E. SRR FIiD 51114k 50000
B, NG ELINEEL 710 3 £, DUS A RESRAS EALPERE . K30 uFSE B3RS At
PEREMIE R S4B, FHAEXRT L S0 B AR A

TR DR AR O M B 1 B R RS B ILAD EM. F1 080 e br. 76 B AT
-, FL AEE R0t AR [0 25 5 TR0 [R]85 R A8 4 o T A ST BT R FH ) A i3]
By, EABOERZ R FIRT, 7T AR 2 0] IR 7y A N2 A0 261
TR, XK T B U B U SR AR % S SR T2 S, AT AR FL 240
BRI FL 43 2505058 T VPAN i Bl 5 2 (R P B, AN I8 6 P T PP A A X e 148
R, ASEE TR RS B FE UL AL EM SRVTA [ 52 8% I MERE -

5.4.2 LIt

SCE R R IR R A Y . S R il A i T SOt R SR B AR AT 55 i se e, R
(/I

(1) XF EEAN R AR Y 5 B 2 7 v, Bk BT 38 7 6 A 3 e IR 3 6 18 s B4
N JE AR R

ARSEEG TR PR 2 A KB OR, BARInT .

ChatGLMPI£7%1: GLM HiEHF RS SR H, A Transformer [1)3& At
RECHHRS T E A AR ZE R (G, A BN Z M R R AT R, I
F P PR A ReLU i GeLUs B, 3£T GLM 4544, HEFt#H M4k T ChatGLM-
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6B. ChatGLM2 £l ChatGLM3, JLr ChatGLM2. ChatGLM3 Htist T Il % J7 A1l
SR¥lE, RN EAEER AT R SO B AR

QWENPI: QWEN RFIHFEEETF R, T LLaMA %A ool 75 i
AL a2k B A ENZRIORRE A, i FH B (SFTD) AR e st w Ab 2
2] (RLHP) , #&m JE SRS 3R 1E TR

Baichuanl™: g )II& G &, B TIURILZRRI45H), A5 LLaMA #H
BT, FEEOAL T il A7 B g AIEOE R B . I8 5129 token AR
HOF=05in-g7ay 0 w8

ChatGPT: ChatGPT & H1 OpenAl T 2022 4E 11 H#EH 3T GPT-3.5 AL
BRI RALEE AFEF . GPT-4 2% T ChatGPT B GBS, WEFELH
SR IR SEN, RS AP SO, FETE 5 B BN U T T R
I H B S R R

ATz d ChatGLM. QWEN A% Baichuan Z5#4575 341 5% FH A Hh fic B (1K) B 153
F, BERUERSE TS N SEPRR FHRE J1; ChatGPT Az GPT-4 P52 K
i AP 77 SR, DA 8 2 i 5 T RS A D Al P (58] 152 48 P B e s 21 1 4k Rl
o T N TR Ik B I AT GPT-4 Gk 58 A KA AL i e AP e
ZMEREA AR IUIRES, OIS %

(2) VPAhBEAY S R0 ) Bl 2 1 e 52

LT EE QWEN #1814 70 14« 140 12N 720 (LB HUIRA, PP
TSRS PR A R ST . FEPE Ik B A G AR S 4

(3) VPAGAS R 7~ 1l Ay gt J7 O B 28 1 R PR 2 e o

£ Baichuan-7B 5 ChatGLM-6B #%4 |, RAPKHE4 (1D« 8 (Q) ATk
(OO BYFL A RIHEF NG T BN A AN [R] R B 7R T iR G S 7 1], AN 4 ) - SO
T4 -SCRY- TR R SO - ) - 48 25, VPAlHE 7~ 1) AL A A M e 1) 2

5.4.3 SLIHERE 3R

(L SR

S g AR S5 RN 5-3 B SEIRR A, SR A RBRAE N [f) 5e 4% 2 2 52 Tt
ThREA R . HA T H GPT-4 API/E AR L4s EM 153 93.27%, SCHL 1 s AER
PERE; A B A h R I AN QWEN -72B (91.24%) o MFFIETMUAK
. HERA. BT mESHERENSGEHEE, A QWEN-7B
ChatGLM2-6B B H TR M H A A «
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* 5-3 [ ERBAR AL R

Y SHE EM

2 FiD 1.112 8.96%
ChatGLM-6B 60 12 82.38%
ChatGLM2-6B 60 12 89.61%
ChatGLM3-6B 60 12 86.35%
Baichuan-7B 70 14 76.64%

R QWEN-1.8B 18 12 72.70%
QWEN-7B 70 12 87.98%
QWEN-14B 140 12, 87.57%
QWEN-72B 720 12 91.24%
GPT-3.5-Turbo API KA 89.66%
GPT-4 API KA 93.27%

SRR Lot REMH THE 204, FiD 14Re (8.96%) {i%Ric
K F ARSI T R 7k X — 45 Rk T H 552 NQ, SQUAD Open
AR I 48.2% % 53.6%MIPERE R . NSHE GBI Eotr, Bk, T5 B
X224, CHBFEY], MIEPBERDN A ELE S MR A W32 5 [80], I HIF
— B AL IR [FIRE AR SCAR, RSS2 bR d[81], FECEmMIHE
RA, BETR T FID R SUES LvERE. [, TS AAY 2.2 (LS H B
T AL RS KRR, R, g0 EE, T5 NES D FARD 3 1 555
Transformer 544, X I RS I 35K A AN i 28 1R S5 44, A W T [82] 3R FAE K
EEXT RS AT HOR IS OL T, RIS HC N URIL SR S5 M M 25 i A L, BN
Gt 28 1 BU AR R ) S AR CEARRR ) L, I W] RE 2> I SRR R R IB R 71, AR AT 451
5o (EYRADEE 5] AN AE = ) H TS AL

(2) FREAYSHE N Rl AR P RE 2 W 23 B

Ui 5-5 Fron, QWEN HEBITESH &M 18 14 70 14+ 140 {2385 700 141
R, BEARR AR RS, SR, S AR BB IR A R RE AL M R ot
SIS EE R, ESHEIBR 710 (AR, AR CIA B EARFRAS, ¥
SHERINZE 720 1, SAEPERMIEFHIREEACN 3.7%. IR, R¥ER 5-4 4k 2
N, ARSI 60 /4% 70 (WS HENEAL, 41 ChatGLM2-6B. ChatGLM3-6B 4,
5 QWEN-7B PEEERIAHLL. Fk, 70 2 A WS EEX T B3R ZE 2G4 15
FRFART S O R . A MRS AR T, ST iZSEHMER, @i
INT4 ENEARBATENACIR G, BEEHER S PR PR E 6 2 7GB BB A7,
SEHL TR TSR YR FH RS AR A 2 T B ST
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ZWE (12)

5-5 QWEN LA S 4 5 [ L B ek &

£ 5-4 {55 60~70 12 B4R KU B SR ARYE AR LL

R SRR EM

ChatGLM-6B 60 12 82.38%
ChatGLM2-6B 60 12 89.61%
ChatGLM3-6B 60 12 86.35%
Baichuan-7B 70 12 76.64%
QWEN-7B 70 14 87.98%

(3) AN[EVHEZN A Ra i g 3t ] 1 PR A 42 R S i
% 5-5 Fon N AR ki 7 R, 7 ChatGLM 6B 5 Baichuan 7B
RTS8 S AR M BE I 45 B

R 5-5 AR i 5 2O Bl 52 2 1 RE RS I

it T7 = ChatGLM 6B Baichuan 7B
Q-C-I 68.85% 76.43%
Q-1-C 68.85% 71.93%
C-Q-l 82.38% 70.29%
C-1-Q 81.97% 67.42%
1-Q-C 64.55% 76.64%
I-C-Q 77.66% 73.57%

S 45 KR W], S 1A AL i T s VL B B35 50, X AR i 2 AN ]
WAL [ AEZE 57 . B, fE ChatGLM #AL, CREEIE U AR (Q) &
AR5 2 B IR S A AU RCR TR FE T N AR R U 2 W R A e
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B AV B RFIR AL, #E TZSBN R ETCH . R BB AR ST, A
SCXFEE T 2T R SO IR RS 5 AR AR B R B AR 55 T R I, IRt T AR Z
HOE X PEREMIRAN . AT BRJA TR I 13 H T4l Se P b A B B 1 2 40 . IX 4
B FEX Al SRR 8 B TSR it 1 25 W
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AREAELL BB IR b, RS FIRE S 2R FIR R B S RO
B, SERGEBRRERRESNE ARGt W RS, BT LR N RAE.

6.1 RGi%it
6.1.1 Thee it

RETWAR TN 6-1 Fis, A& P Riu. SRS BT . SORIEEE . &1
W%, ZEAEFH & 6 AMES 32 AT, FHr ORI, AR AR £ 50
TERNZ RO, B8 20 MR, HTHOEARE = AFEFIELNH,
MO FAER, A Z A S AT I . 2orb, F P RS e B i se Bl R 46
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6.1.2 Z24a& 1t

RGZEWNE 6-2 Fin. s- REERIE . BAZ. RS, BiEZE. RS EMRL
FENNER . 0l Z 230 R, A7 AR B R A 2R . R T 2
FEE =77 API MR, HA APl ZEHT 5L EE RS AMBEIRE ESE Bt
FTEE A AR 2 KA TR RN PR A I o 1% )2 VR JE 2 STHE 2R AN KA 73 A A 48 St
[F 9Kz, Hod iR S HESE K A PyTorch Al Transformers. PyTorch #2477 #J &%
JE = SRR R % T EANZE, Transformers J% i1 Hugging Face J&T- PyTorch JF %,
LHT ARE SIS, B3 7 XEARROR . RHZEERThAE. LangChain 1
REAVEHAELE, T B A (o) B8 s R AN ) A R TR, Gl I 3 3 B
B FIE E IR TAE . BEJE AR SO =5 250 Ui 1R H I S AR Bl
R4 250 N5 N 2K FastAPI S ER {28 B, {8 T KR S22 #EAL R 5
2 Streamlit, &—AMUE TS5 web HEZE, HAR & IET FastAPI ()3 2 4
i web N, SEHLNH Z B BE G5 AP o A8 B S

e @
EERR PR
[ Streamlit ]
=2
| FastAP| ]
, =
ErE  mRessn | | oReEss | [vEemss =
) S
PRI L LLMETEIESE
Ee [ w | [ mm= |
e W -
AEIEE MFZEEE E=FHAPI
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6.2 Iz FEGIE

6.2.1 Bifum N A5G IE

i N P B P P i 5 7 B G A R O, A 6-3. & 6-4 . L,
R RS SR 1 12 RGeS PSS LI SR A T RE, B T ORHEAE L I il AR T e
SRR S U S B 7 RAR A% o IR RIS I 81 e B e R S Th e, RNAR R LN
L A B B AR SRR ARSI, RGURYE ST 44 EH SR S N R IR U
VR FHAR LS5 46 1 SCRS AR R, 35 TIRAS SO & R 1 D7 VR AR 2R R B8 IRl 2 ) B 2
o

& RTEEMIENL
68 AutoQA B HERYF
Auto answer Questions about Automobli RN TEEM3E T/ (T,

& MiNEE
L BBV3IE

SHic®E EEE

SRRV T AL

R TUAASE v
HaASHERE, HafTiSEEACt+Enter
K] 6-3 XX JRZE 2k F 3l i) 25 22 48 - 1 v
e

Drag and drop files here

HHRE qa PEHXNH:

ES MSER Wiz StiEE B A
qa_txt UnstructuredFileloader SpacyTextSplitter

2 TR TR xlsx TableLoader SpacyTextSplitter

P 6-4 XX VA7 A 11 30 1 25 2R 00 e 8 i )
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6.2.2 %R FAER FI| A5G IE

(1) 5 A0 AR 58 E

W 6-5 Fiws, NEMAAIAFIFIEIE, H, B 6-5 (a) NIRIBHIRME K
WL, RIS WG, TR T ARSI B, P& RE B R
FAERZE SR, WK 6-5 (b) fin, AR ad it G, feasst 3 3h % 2GR
H.

Hh | &N

KATTS St

1.5TD/7

KATTS SR RKATTS iR RATTS Sk

20

RATTS DifhR

KATTS St
1.5TD/
NEERCRE

[EE ) 109900 119900 102900 112900 122900
BAERKW) 140 140 140 140 140 140
BATIEEE (rpm) 5200 5200 5200 5200 5200 5200
BAHIE(N-m) 300 300 300 300 300 300
BAIRERE (rpm) 2000-4000 2000-4000 2000-4000 2000-4000 2000-4000 2000-4000
EEWFERAR FINER FAER EN=1ES FINERR FEINEMR L ER
e bt FuH Ful FuH o ]
S 92# 92# 92# 92# 92# 92#
s =1 Bl Blx Bl Blx =1
=R 58 55 =) 5& 8 58
ELpbRE S EE ) B g S
i
BT 7 7 7 7 7 7
) RTON E A2 R TN AT SRR AT RN & A RO S & Tas B E SRR
R (bCh (bCm (bCm (DCT) (DCT) (bCn
TSR 7DCT 7DCT 7DCT 7DCT 7DCT 7DCT
WA= BIEBIIK BIEBIIK BIERIK BIEAIK BIEBIIK BIERIIK
Fimmsn Z TR BEE | Z SN S | TN 2 B | IRl 7 BiE | U B | Z ST I S

- +HEEIRET +IEETRRET +REPRRERT +HERRTERT +HAETRTERT +HEEIRET
Jer—— 5&%&%@6% %EHE\EEHEE gﬁﬁi\zmmﬁ% é?&ﬁtigmﬁrﬁ% 'a?ﬁﬂigmﬁ/é% 9}1&%3?&@5%
TSEVO TSR MfTSX6e  PUTHHME  =REPLUS  Z=EMS | PLUS(CNG) M7@EsR  RATM7  MSEV | SS0EV  + _ «
(a)
TS RATE SRR 4

TS ERASE SRR S,

R
LEES =TI

LA TFRE ST DR a5 RATT5 D 7.2 TSRS e (L/100km), RTTs DA SH=mEL. RiTT5 Dif i Simfeas
BE. KATTS DifhRECE S HE MBS AATIR,

SR (2]

LATFRBE ST DiffRE 50 E k1149008540 (JT) . 20217EHIFR13690058S0 (7T) « $ASAR103900§ESHY (7T) » FIEAR136900
ESM T) . EWR1259008S4 (5T) .

SR (3]
LAFABESTSSifhRE M7 Ts SHR \Fa - A BEERIF. NITT5 SFFMRs200SATHEGRE (rpm) K775 SEFIRLSEL
HEFFR. RATTS SRfTRRAN &, RiTT5 SRSl \mEaRE.
A 4]
(b
6-5 ZERMLENRFIHIGUE. () FHRREGEN: (b)) gftbEniis

AEFRREL G A B T R & R G
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(2) SRR FAREGUE

AR B 2-2, ARG ALK 6-6, fEIZEMIH, <R[5S
“FHIR SRS 2] 3R T SCART, BiE4s R SR SCAX ARG b & 5, fetig i | 30 i
BRI

® = TEsLsE L

-

IREEHISE, XOERASRAETERNES, SFENs, IREHEsNsass, IHErHemSTRANERTH, EY
TR R R R T AR S I IR ET AN,

TR ~
HEASTR (1)

FiRES AN R T NES, (TARE? B2 XOEASRGEIHTERNAES, REEENE.

EHEATAHIAFHUES A, SIOAE? EXE: INESEEEWSINES A HENEE, FEUAZINHE, S FHEtEs
19, TJRERERIRSHRE, BESNS. FINETRENRENMEE, BEURFWIERITE, ATHRMEMEINER N, MR
M P ATRE AR SRR — L,

HEASTR [2)

FETHHIES, (TARE? BER: 8F, FRSTsTEIRRENES R, FREFETEERRAMIES. KiE. TR
BHEERIRESOThE.

TR SR AR T NES, toFE? BEE: BF, JXEASERHTERIVES. MPBREUKESIER,

6-6 LA HIRA FHYGIE

AR Z PR ARG — AR AL B B SCAE S, O BB R AR S Rk
TR A S6IE

6.2.3 LR ITELGIE

K 6-3. K& 6-7 MK 6-8 . & 6-3 BAFRERY ) R e B fRAE 1), EILE
B, BHUH RS RS A TR MR “FBV3WR? 7, FHREAMATE 6
2%, (HRGLAERRYE I SeAS R N 2%, MERRHEIT L P B 1] i 2 o0 T R R B0 1
), P 6-7 BGIE TR R Bl = o BE E AT AR, RGUIE I A A PR 1) LSk
AT TG B, FERBCH 7815 B 5 28 UM R [ 2 [ 6-8 IS IE T 1S B i IR R il 7
REJ7, MERLERIUN T H PRI MR 5 Z VO EA R R E.
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® 1520223

-

RATTSRIESEAT T S R SR R A,
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B3R (1]
RATToRUERERIAERE . WRBUTINGEERIREYER., SELURIIFFRMTON B ACC ISR, sUEREARETIF. ANARS

LEHEBAERN, RS, LIERRHATS AENSHEMAR,
TR [2]
EEplusFifABEEINEND? BXE: FRIEEREES.

ERNEHIEER, R

K 6-7 ZEXULRIE

:. AT

2 RIERKRI LIRS IITIE, BiEIRR A SRR RS IR RS. RSIESAEIRERT T, ILEHERAILD
iTHE RS, Bat EIEVE AN, EOLBIEEE, SRR TRIRSIITREIBERE .
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oY IFE s eI B B AR TSI RIRIRIORE | SIRIEEICS, BIs%SREVERINERS, ASFRUEFNRS1R, MF
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RS, R

6-8 & BRI IE

6.2.4 #1138 |o) ZIAR R GG IE

W 6-3~Kl 6-7 YT MNANE S FEIRE AR i B R SRR RE T SRR
BE 7o HorpinlE 6-3 I8 IE T AA _BF SCERARE 715 B 6-5 BRAIE T AR In) A Y BR A
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6.3 RE /24
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ARSLUL XX Rl A bR e 2 AR IR B R Ui e o 5t A1 BT B 3R &
A G I ()R, S — P T A R R R IR B B 5 R 4, R KRR N T
BARERG Z AR BARBT USRI .

(1) 41X DA B 3R B R GETCIEA 22 P4 MR B R, ASSCHR 7 —F 2
VR R e IR RR IR & 7, SR PRI, F a5 AL RS RIR B 5 SR
i NBHRCARRIEI, RJEEE Y bR o A RS D R AT A B, DAE
FEIT B HSORN B3R & RS =N, 82550 v CAE 2 0T Bl
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(2) NIRRT RGEX ZRAZ TR AL B RE ), AT IR TR, $2il
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JRAE AT, R RIS S R I AL RE T 3R T T 48 T B (R PR fE

(3) HXEA R R BE /I A LR I, ASCERH 1ok KRS S AR R
B 5 A AR R Ak B BB RGN T 5, A PO 2RI % SR R AR
B 1) S 5 SR R O SR . R e, MRS SRR N 8 ds, Ak
RS, MNIMHRTHE RS 4568 7). i), B SEIRTT /AL e RURT K
SESHeth, DT ] 250 2R G A HE R P AT L

72 RE

AR ST FVRZE 2 E B0 i 2 AR S I ) 1 ZEPR AR T R %, BRI
6] WEFCM AR TCRE ST, B I RO iR st — B ife, Hifneie it —2
AT 18 BARTTELARLT JUAS 7 HOT R -

(1) ASCRRIRL ] F 7 2 R G 22 M Berh, — 0 R 7 222 U AR
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(2) ASCHR H ZRERE TR — e RE RN L e U . JE4EKR, OAF
—HHRE R R G E AT NEREE (Al Agent) , B AL H ERET 0]
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