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Abstract: The purpose of academic text problem and method identification is to extract research questions and methods
from academic text. Aimed at solving the problems of low recognition accuracy, limited recall rate, and poor generalization
ability caused by the difficulty of obtaining the training set in traditional recognition methods, this study proposes an aca-
demic text problem recognition method based on a deep learning and title generation strategy. The method converts the ex-
traction and recognition of the problem method into the form of title generation in a specific form. By constructing a
seq2seq model and introducing an attention mechanism, multi-layer semantic word information was captured to generate
and obtain the problem and method pronouns in academic texts. The experimental results showed that through the applica-
tion of deep learning methods and title generation strategies, this study effectively identified core research problems and
core research methods in academic literature.
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2 HTFNPVPHINP 12818 #:T<Method>[*)<Question>
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GPU NVIDIA GeForce GTX 1080 Ti
MAF 16 G
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A SC ) S50 K P Sk B A B 24 R AT Google 22K,
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R B SR bR A S B B, X BOER A LT b B S
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[Nl P TR 7 I ST N R
IR N (N=1,2,3) SEATMBCRFN . — 1=,
1-gram H DA 75 % 5 SCf5 B0 I8 I ), 2-gram Fil 3-
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N
BLUE = BP-exp(ZW,, lgP,,)

n=1

Horp, BP (brevity penalty) N5 AMIESTEF, H
THEIE N-gram ILFC{H 5 4] FKEZERIB AR P,
A N-gram F W38 4545, w, M HXF RN ALEE, 8
WON Uno LEZARY BLEU MIPE A, F I a4 vh i 42
RELHE Ha 114000 5%, FH DL 505 A R Y i) 25 S ik
T BLUE PERECIT3 . 36 3 S BLEU IR (9 PR 40 45 5L .

#£3 BLEUMIIRER
3-gram BLEU
0.640 0.501 0.390 0.424

1-gram 2-gram

&3 &P, 1-gram. 2-gram il 3-gram Ay
5 R BRI R A 1-gram &, 0.640;
3-gram fefk, 40390, SR, TR S AR
B R G AR [R) ) ke SR IE—— BN E & “3E” <77
SR K AR E AT, I, 1-gram 25 3R R
M S B SO XA R .l 25 (E LA s i R B, B
i 7E 1-gram 25 5L 0% . =" ML, AR ELLE 2-
gram [ 038 22 AL 1-gram oK H BLAS R AR BE RO
W, l-gram. 2-gram K 3-gram A4 032 % 45 DL AH X SF

TR B = P . SRR A R R, AR ST iR
THI AR A R AL BB 65 7 A5 B 50 B BE 5 18 ) i 4 7k
B A T oK o

2) Turing test

Turing test fie ¥ #¢ FH T A @ WlLds e R ML 5
NEEM el ok XA R Re,  AE A SO -l i b A
AN BITE R AR GAIE L= ae . Bk
B, AR A Sk [38]H 1Y) Turing test M3 k. N
g — B3 2 T T PR A s A —— i SC s RN L 8% A B
PR, FEARS B LN B =24 T 50 A AR A 4
BNEFA TR BB, RS2 MR EE R
AR

TE 3% 4 T 78 1) Turing test 5256 AE il Hh B 1 A
FEB PR XN (R AKERST ), Fr@ 2 W 2y xf
MALAS A AR o PR N PRI ik 09 BE A B
AR Turing test 5255 H FEHLIEHL T 200 25 %5040 7 Skl
WA, BRRGRmEST R, NFRSELRTEH,
HERZHENT (65%), AL A by B it & 7F
—ERRE LRRA R R SOKHE, DI R
. (28%)., ZEHzE RFW , HT Encoder-Decoder
B 1 seq2seq 155 AU BB A5 0 4 1) 27 2] N R AE A5 8 I
BIAT BHFAE, Ao 2 AR SCAS rhAZ U i) 38 5 A% 0 O %
H TR S ER A T S A

&4 Turing test F |

B 1 EET BRI N 222 5% AR BER A AT R A A RO 25 A f= A5 I

FRR2 JE T K-Means 532 1 9 26 A2 A

N T AR R I 2 AR ARSI 5 DL DRAS 5, 41 4 — Tl T (AL SR 2 A0 R 22 A% SR BB SR T AT 5 ) I 28 AARASIASE Y . ]
K-Means 5% 3R IUE 220 AR 08 R B30 1k (i 0 2, L HC R ARUROREL Aol AR5 B (9 TOUZE A0 a4, S92 BT A2 0 R 9 O il 2 7, T AR5
PR R . H KM-Mul CA 032 157 FH £ A SIS, 5% KDD CUP 99 Bdi 4 UEAT (5 B2, 485 SRR WA, AR m] LA 475 1

ik 22
HEUAY IR 488 ARG I RS

R5 Turing test SLIGEER

Fo6 BB EMPIENER

Task Result Unigram Exact match
Hef bR (th AR5 70(35%) [1] 0.481 0.254
Turing test Ve b (RS A= 1) 56(28%) T ik 0.512 0.289
b alm] , M LUk R 74(37%)

442 R T ke AR

[5) 5 5 ¥ 1) i v BOR PEAN T TR A ORTRN %
|2 IS = I NSO L1 0y e B = e S (< LT LT 7 =
I, AR SCBEHF Exact match A1 Unigram 1F & -0 45
b, DB ge i iy s rik IR e R . 3
[ FFL{E o ) 8y 32 09 v 2F 0 45 1 4an 3 6 B
o b, ffi A Unigram 76 BAN 45 R0 B 2 1T U
[F) 7 7 ¥ 1) 1Y i TR &R 5 (87 Exact match 5 A

RE B 7E 22 ORE JE b6 I bRt v 1Y) i) 388 7 5 3] 37 LA
w5

MFE 6 KB, B R A% (1% VT FC AR U] 4 A5 Unigram
55 Exact match fY 52 56 25 S W] fE 7F 10 2 25 00 . oo,
Unigram 7& [7] 25 7 ¥ I A9 45 {5 4 0.497, Exact
match (945 S E 0 0.272, X £ IR HA DL [H]
B ) R IR T o Ak, TR AT AR
A RCR BRI A F] . e b Y E
0.401, 5 T 0] Ay iy 249 {4 0.368 . i & #1L,
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FCSUA R DR 5 ik e 08 = 2 i B Rk 2257 .
WO L BRI AR T A 5 ) RAT B Rk
RLALE o Bt XTI SR R 2 B R Ty
i, AR IR Y 29 8 AR T S0E T 2 R, AR
FEIEAC S 2 Je ot RE 5 B Ir A P& SRR o Al o 1 X
TORGEI A, R AT S A LU A ) A A i T
A WAFE N Z M e, AR ) B A
25 i)

YT UL B VEI 7 I B A — e B, AR SCR A
T AT AR 1Y SO A AR A BT A % a8
B A P AT 28 A PEA o Unigram 1 Exact match JG i
T 7] 0 3k 1 () SCa) Je AR A, n SVM 5 32 §F
] £ AL B 45 [A) [A] — 5244, {H Unigram 5 Exact match
P AP FE bR 5 Jo ik X HDL L o [A]B, Turing 93K 7 G
AE E PTARIE RTI4TN
M, ARSCNAAZE (FR7) X hr @t iy Az i ot 4 Al
R 4k i A TP AOR AT 5 A PE I . B R G
T O h BEALIE 500 S8, B A A
A5 A BRI 2 B s Q%% 500 2% B4k i R AR A
A Ry X I R ML A bR A, A A R R R
T = A AW GE A HEAT A S PRI 5 (B SK E B AR
T B SOy FE A 57 BB A T I A R Y AR T A
@~ EE W, JgE R B oRYME . LAV
WY e 2 45 R & 4 o o

PN IR R S iy <o 3 6 2 B O A IS T
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x7 EETENIES 4T
BRIP4 o

1 o L3 A 5 , TG 1 ) 1

2 et 4 7~ SC A IS ) 1

3 et 7 SCh o 7 ik 1

4 1

5 1

B 06F SCAS (A% o ) RELVE T it
B3 SCA A% O 7 ER i i

o, 24.0%
120k 23.6% 22.4%
100 - 17.8% ‘
80

i
% 60 - 118 112 A
l‘é

40 62% 6.0%

20 | |

0 1 2 3 4 5
4y

K4 Zrariss

A AT ) PRI 45 R v T 3~5 43 IXE] (70%) . H
W T v A SCAR 1) R B T 9 A R R A A
(U3Ei=4) 5 HIkF) 46.4% . %45 F 3 B i T o
D7, AR SO B 0% 5 A A B SR
AR SCAR Tn) B0 J7 2 R0 5 & A Y R AT AT M R
.

T AR SCAY H B R e A R s R A R U A
RS L SCAR P ) L S A% 0 T R BRI, 5k S
T S A AT 45 290 B SO A i BEAT: 45 P A — 2 X
I, ARFFEIFARS Z 47X SR . K 8 iR
B &5 BB KB, X HA — @ A7 S0 2 4 2
M5, W KRBABREA A 222, B BE 0% 4 b i Jil
A EL B O BE AR B, Ak A R R e A SO
Ky HARbRE

5 & &

22 AR SCARTENC Dy BE R A A9 H 9 & oA T A
HRERLNEMERL., 2R THREEFHEZHNE
w2, H AT T A W A 2 0 2R 0RO A
AU MERR K L A PR BRI fb P 2% 45 ]
PG, AR SCHRE MR T — ol 66 % B 2 > A i A il ok
W% B4 SCARY %2 AR SCAR TR T RE AR ABEAY | 4[] 8y ik
F& A ] 1 Fh I ) A8 Ak o R E TR S bR A R )
AL, E R B T R S ERARE E T RE R 1 AR AR
FAREL . SCoegh SRR, o IR B 2 2 Oy vk i
L b A R I BB 8 AT ST ) il A 2 R SCAR BE
5% () U FIE 5 5 3 %) T e 1 1)

KW RAPRAAEEZ AL . O AR SCAR M IR
DIRE e XA A AR SCAR A L, i H A
FRFIRAE . Jyvk . S, THUIRIERE, R3CH
A fE b 38, AL B T 27 R SCAS v B Sy 4% 0 1 (1)
A EAE AR R BB TN S, 5 S5 R FH AR AR
FISR W S BURE Ry ) LA TR D RE R 3 @A SCAN A
JH T LSTM. GRUZAE R, K% BERT. Transformer
SEREI N T SCARAE BUR T SCRAE, X SE AR R Y 5
ABEHE— 2B B TR ROR ;. QBRI AL T 2%
ARICA P bR AT ZE, A6 E OB R BRI A C
AL GISCM g . FEE AT SUMIF R R R, XEEFE R
B 5 LA S FHE AL R 3O R A I TE MY o 5 22
SR TR B R E 45 P, % Transformer . 5%
b2 > A5 R SR B UR B 2 S vk, A3 BT S0
BRI ZEAR (FEARIFTE I SC. MR IESC . 28R .
SISC . VR I AFSEAE S, 52 B kS o F 6 i
IR I B RE TR
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HLES A bt

I TR 00150 TS A

FER 1
fikj 22

A28 BT i) PR 2 A R U S £ v SR A O ik, e — R BT WA ) I v SO AR ISR . 1E 145
P 5 4 FH T SR ULy 3k (SR, 25 Tl PR 5 B 5 — B SRR X v SR R T MW . B b SR T
PP IR I R SRR (TR R LA R SRS 5 SR O 155 R ) 1 ) P 4 A R U e S A . AR
) A 2 O ) A ST ) 7 e A % 0 195 e 0 R AR 5 T L T T A S R R R T A R SR, AR )
T AR B R R R T4 0 A AR R I JERAEDE A 43 B AR B R T R ) v ST R
Ao SCERZESRAEI 1T IR R RIS F AR, v LA 77.4 % s 7E F AT IR S 1 naR IS F AN 62.5% .
AH T CAT i, ST LA R Stk (9 v SCR) AR PSR i1 F AT T B S i 4 e

R 2

JEARA HET DSP Y A R 50N H ARSI 5 ik

HLERAE bR T DSP Y RS B AR I AR W5

BEA S 2% 5T 59/ FURRAS I 14 e , 3 —Fp EL T DSP By B 80 15 SIS /N B AR BT B . %77 5 7E DSP ol

Bt it A SRR AR BE R G -6 1, LA F OGS 1 S5 00 532 o 26, 76 DSP #E AU & 4/ Code Composer Studi0 3.3

EilES

ESRJH CHE R S 559/ B BRAS IR 7 . AR A8 P15 AR 0045 3% 190 I P8 AR Pk AN [+ ) 5 55 T A TR X 34 45 D i A
PRBEAT L T 55 FIUIIAT S5 5t P e 45, 5 5% B0 ] 15 DLy PR RFIIRUA 31 3 22 TR s B 22 MG SR T A XL 22 40 B
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IRV F AR AR 2.3 4%

FEA 3

Jtt

H T IE RO IN 22 JZ A% 0 SR BER TR AR A A I 265 A A

HLERE bR - K-Means B 1) [ 45 A2 46000

AT AR L AR BRI R, DL DA 4 R — R T HME R RAMTIL Z 0 SR B B PRI S i 2 A RS
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