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Abstract  Up to now, generative linguistic steganographic methods have become a research hotspot
in the fields of information security and information hiding, which can be mainly divided into two
categories: constrained and unconstrained generative linguistic steganography. The prevailing
unconstrained generative linguistic steganography mainly employs diverse text generation language
models to generate steganographic texts (stego text) under the control of the secret messages,
which can produce high-quality stego texts and ensure high hidden capacity. Nevertheless, most

methods are confined to automatically generating short stego texts, and the overall text quality

Wk - 2022-04-15 5 7E£R R AT H - 2023-04-10. ARSI 3] [6 52 B AR B2 6 42 (61972057) (M3 45 F 4R B2 6 & 0T H (2022]130623) |
W T A BOR T RHITIE G (21A0211) (IT R 4 190 265 2 fi) 25 340 o i 52 900 3 T M BR A JE 6 (FIN'T2022018) W Bl @i = . 1 1, & 4%
AL 2 (CCP) 2 5 E B Wl N £ B 2 4 A5 R ROl B0 K B L BS 20 #f F A ORI 5 AL B E-mail: xiangly210@ 163. com.
B WE BT A EERFITT I O B RE F AT B £ OB GEGIER LR, h E AL & (CCE & 0L, FER
7510 Ky B AR AL FLRE B . E-mail: joywangrong @ 163. com. X F AL Al -F W 5% A . RS0 B AR E S AL FLRIRE 40T
BEEE WL A E R L (CCP) 2 5, T 2R 587 [l J 2 R A5 B2 4 PR AR S5 SRR a1 VL B A £ 18 e



8 AR AT R AR S R A M R A B AR IE S B R ik 1651

sty

and semantic relevance between sentences sharply decline as the length of the text increases.
Different from the unconstrained linguistic steganographic methods, the existing constrained
linguistic steganographic methods have been developed to achieve information hiding under long
text generation tasks for specific scenarios with higher linguistic imperceptibility and security,
but they lack generalization and universality. In order to improve the universality of constrained
linguistic steganographic methods for various application scenarios, this paper first proposes a
general sequence to steganographic sequence framework composed of a Linguistic-Encoder and a
Steganographic-Encoder. In this framework, the Linguistic-Encoder encodes linguistic features of
the input original constrained text, while the Steganographic-Encoder mainly contains linguistic
decoding and steganographic encoding modules, which are used to decode the encoding results
obtained by the Linguistic-Encoder, and then hide or extract messages. This framework can implement
the transformation from one kind of constrained sequence to another kind of steganographic text
sequence, and can serve as a general paradigm for various generative linguistic steganographic
methods. Afterward, by applying the sequence to steganographic sequence framework into the
applicable scenario of the text summarization, this paper presents a novel constraint generative
linguistic steganography. The proposed method introduces an attentional refinement unit at the
Linguistic-Encoder to enhance the feature learning performance. Besides, an adaptive stegano-
graphic coding algorithm based on multi-candidate optimization (MOASC) is proposed at the
Steganographic-Encoder. It enables the Steganographic-Encoder to adaptively select different output
optimization strategies, according to the probability distribution of candidate word sequences and
the secret information to be embedded. MOASC improves the quality of steganographic summarized
texts by outputting multiple candidate sequences and selecting only the right place to embed information
at the moment of embedding. Meanwhile, some generation moments, which are evaluated to be
not suitable for embedding secret messages, directly generate multiple candidate word sequences.
For the proposed steganographic encoding method, this paper comprehensively analyzed and
compared the impact of dual thresholds on the quality of generated steganographic text. Experimental
results show that the proposed method can improve the quality of the steganographic summarized
text, and enhance the semantic similarity between steganographic summarized text and normal
one by optimizing the Linguistic-Encoder and Steganographic-Encoder. The quality of the generated
steganographic summarized text even surpass that of the summarized text generated based on a
basic Linguistic-Encoder, without embedding secret messages. In addition, this paper also utilized
various linguistic steganalysis methods to detect the generated steganographic summarized text
for simulating eavesdroppers in covert communication. The detection metrics were mostly lower

than 60% . proving that the generated steganographic summarized text has strong security.

Keywords linguistic steganography; text generation; constrained linguistic steganography;

sequence to steganographic sequence; steganographic encoding
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P 0.1419  0.1424  0.1416  0.1424

ROUGE-SU R 0.1525  0.1497  0.1504  0.1500
F1  0.1283  0.1274  0.1274  0.1277

W 1 R .Y o [ BS54 1Y 3 i
et iR R N EOR N T X (o e S S By e R (£
T T R R A S 12 1 S O B 2 L T Y
T HR AV BT A P 1 A 2 T 81 i) 1 AR 23R 43 A 22 S
L E NS AL X o A ] SRR N RS
R, 2% 2 R0 T R RE AR A LA, X L3 1 RISk 2

HAR ] BB R TE A 45 3L L AT R RS 4 SO i AR
KT FEE o (A3 R M T Rl e 2 p K,
PRI R B P 3k R Y o {8
B 47 AR ARE 238 53 A 38 3 B ey, BB S A S SO Jo
B, 5 R IR SO BT T e A1 SR DG

HH T 7 B 08 3 e A7 B R R R A L B
PR 326 955 MR 2% 4 A1 S5 s BRI B D A1) 3 B i
&7 9 A AL 38 03 A (ELIE 3 25 LU . BRI o 0 ik — 20
i 36 i 38 3 B B B AE o« B 5 I A B ME B 1 5 T
KRS BAE BN, g AR HTBT 2, (45 A 5%
A BESROBE Ry 5 25 B(EDBR K B R A8 Y 2% 1R B A ) il
JE MG BIE o B 5200 A BB . R 2 R 3 Br
e B=0.2,0.4 B AHIE B AS[R] o XN R 4
AP BT 25 5 A K H Y 5=0.6,0.8 I AH[F
{H o AR a=0. 3 X N B 5 478 2 SCAS 1 o2 & 1) 2
BT a=0. 1 X SCARY B . H. B BOR BT
[LE

BB o FHEIE B X B fik & SCAR T o 14 5% M)
BAET AT TER 2 2 i A SRR A E S BEA SOy
125 3 N 5 8 406 8 T 0 A A B 208 Bl 2 A
NITESE SR @ N M T R N /X =)
UL RS SO AT iR AL {F S SOPR R
A AN RS RS 7 2B R DLTE AR, BRE A 5 A]
PIF FH# A% ER(Embedding Rate)!® 5 fa’5 3 A
12 Y e R BE . ik AR E L RS SO K
1 G0 BRSSP A B 5 B L
R B A NS I B 5 A SO Y PR B o E A8
P SR T R R AR AR R (19) R

71 N S,'
ER—N;E (19)

For, S R 5 @ A K5 0 B S0 ik A 9 B B
SRR LARRE ¢ DS ZESCR AR
PR N 2R Jods 28 B S 40l 22 S0AR B A
4R i B A 7] 138 1Y) B 5 SO i A B 4 1 B
Z. ARSI o Fl g AT YRS 8 2 SO Y ik
AFRGEAT T Gt SLg g Rk 3 ow.

RI3 FRHAEFHTERNREREXERNRNERFRL

£=0.2 B=0.4 £=0.6 £=0.8
@=0.1  0.000324  0.001067  0.002453  0.006048
@=0.3  0.000323  0.001073  0.001071  0.001079

1 AR SCER Y B AR IE (S B RO I 2R
B S 15 AR A I 2 0] 22 M ik 45 R AT AL . 2 R
Z0 N A 2 3% 7 158 % i LB AT I 3
ARAT T R4 22 A 1 B 5 (I AR 4 2R TR S i A SR
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AL
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AN AFR 3 AT LLR B, 2 BAHIRI B o B, iR AR
BN HBEE B R o BOR AR AR TR Z ;Y
a AHTFIES . B /N ik A BRI L B R K, ik A 28 1
LA P R R IR O B A AR AR 52 e A AR A
Mo R EL BB/ T A S A A
R AT R B 20 D 5 B AR AL N
F 3R, Y a=0.1,8=0. 8 I, A LT EE IR A %
5310

L5 25 IR RS SR I R A R A
Je S S R A SCEE B o B 0.1, BI{H B 0. 2.
5.3.2 B GA AR 15

750 B B 5 7 A BT SR AR RE SR AN R R
G 0 25 % D ey 249 O SCAS B SRR AIE A B 2 T e AN TR
T3 B4 B B SCAR W R AR — R H
T A HTIR S i g X B i SR A Y 5 L AR
SCRIF SCHRC44 17 32 8 55 F 77 50 2 5 51 19 fil 22 A=
IS T A S5 it 2 0D 4 R A B B SOAR I i S AR
SCOT AT L. 3 ik G 5 7 A B SR I W
B 55 G B AR LI o A ol 478 S SOA A 32 B % {5 A
S AR B AR R TR R R S SO S T T X L L A
X ERE B, 5T ARU-LiEncoder i 54
T 28 A BT oA 5 5 15 B0 1 1E 8 47k B2 SOAR.L X i
IS IF 478 L SCAR FNAR S 125 o A i) J 5 kg SO
(it ARU-LiEncoder-f& 5 4 % 3CA) 1 Jit &, Fl
i ROUGE R 548 #5 #:A7 VR4 PF 45 R I3 4.

R4 TRAESHEBEETHREXLRENITMEHER

Y
WA AR 4G 2% - ARU-LiEncoder- ARU-LiEncoder-
L EEN (L& [SICE &N
P 0. 3336 0.3679 0.3675
ROUGE-1 R 0.3111 0. 3883 0.3823
F1  0.3116 0. 3649 0.3610
P 0.1427 0. 1604 0. 1582
ROUGE-2 R 0.1373 0. 1695 0. 1652
F1  0.1355 0. 1588 0. 1554
P 0. 3169 0. 3360 0. 3369
ROUGE-L R 0. 2959 0. 3543 0. 3499
F1  0.2962 0. 3331 0. 3306
P 0. 2380 0. 2481 0. 2485
ROUGE-W R 0.1342 0. 1574 0. 1553
F1  0.1660 0. 1857 0. 1839
p 0.1255 0. 1345 0. 1339
ROUGE-S R 0.1125 0. 1470 0. 1431
F1  0.1060 0. 1230 0. 1202
P 0.1342 0. 1429 0. 1425
ROUGE-SU R 0.1206 0. 1566 0. 1527
F1  0.1139 0. 1315 0. 1286

MR 4 Fr 7 19 SE 58 808 1T AT, ARU-LiEncoder
AR IE R B SCAR AE 45 0PE A 48 bR b # e A A

FHEAb gn i 4% - ARU-LiEncoder i 1 1 5 J1 46
JC A3 27 > T2 JE D s SCAS REAE 5 s SCAS X 4% B
WER ARG, H AR T 52 % 23k
T SCHTRH O | o TR AR S 0 4 SRS R B A SE B
5] BB T ARU-LiEncoder A= i 1 B 5 4 %
SCA T i E W 22 T ARU-LiEncoder4i§ 223U 4. X
S R B 5 G e A MR 76 B 2 1 B I ) R AR
B 5 i B SOAS , RIFE R % 15 B i A BT 2 S 8UR 3
LAV JOT o 1) B 5 ) S e, DA S I B & R A
BLSCA ) 5 5. %) Eb B i 2 5 2% -4 2L SCAR il ARU-
LiEncoder-[& 5 45 2 SCAS 1) i i 0] & B, A SC 7 ik
A BT T 4 SOAS o I S T R T A e A
Az BB TE 0 BSOS 3k U I 4R T OB g A e Y
RETE— & B b AR TH A ST 28 UM B S SCA T
it PR R AR R A AR Y B R SOAS, AT IR
TR TS T 7 90 31 B 5 7 5 BT (15 F g 1 2%
P Be.
5.3.3 BRE R

DL 3 8 B2 5 7 5 A 70 Ry SEAS HE B L 4 [R) 1) o
EE I N R NG S ey i8]
378 L SO AR A R v A ) BE R L R R il SCAR
SIS FE B Bk A 2R B 51 AR BSR4 B
JIN S A R B A B SR T AT

R R TP A R RS R A0 A SRIE
5 BT 2 P RE A SR T — d X B SR R A3
BrAS TR 45 7 30T I B S 8 6 2B B BRS04
JoT 5 W TR B 2 A A R =R AR SCHR e Y
BT 2 4k i 8 3 N RS 4 i 7 2 MOASC,
O LG RN B A o A G i G A G B R — R T
A iR 43 R 2181443 41 543 ) g s B A 4 A B
B i g5 2L b B s B 1 HOA 0 LR R % g
i 77 5 A SCHE ) MOASC B 28 )11 4 i L
KL R 2 A A A AR T 3000 %) ) R R 40 A I 100 o i 32k 1)
Oy LLIEAT G A o PR AR SOk 5 A L 4 S 5 MOASC
BEAT R L. B 2 43 21 g 5 ) 2 MOASC — A48 AL,
2 Gt 1 7 XA ) R s 20 5 Sy e A B 2 T e
B A B 20 2 ik AL B 1Y) 5 8 1R 81 5RO S A R
{H - B P HES 5 AT RS S i » 35 i 18 5 R ARG
AT B ) B~ R A AR e v 1Y) R A A

Xif SR A ) 4 4 7 20 B 55 285 0 A i e 5 kg 22
SCAR I 5 AT VR A 25 B L% 5. AR 5 R i 8
Pl K B, AR SCHR M I 3 2 R AR AR 1 B R B
B 4t 77 1k MOASC 1) 45 500 f 46 br 35 &5 T A
PS5 i 75 ¥ . 56 T MOASC 1 [ 5 2% A 25 i
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5 5 2 4 B SCAS TR SCREARLBE B 5 1 B TS 4 B SOAR.
T AS S B 8 43 20 G A 5 3 2 55 T 1) 1 Jmy 3 AR 2
A7 1% 0 L 42 3 AL O AT G 05 o AT 2 DB A 3 ) ) 1Y
MR 22 S5 I A Xof T Ak 328 1) A7 98— B 1) — i
Tl A B S B o A oK 2 P R ] ) ) 5 e DA T
iy 1 2 ok 1y 9 A JE 2 38 5 Bl A 40 21 G S T T
SB[ T A5 i AT P A 3 e 47 11 - 24 A
KRR M AR AN B REEESRAGLE M
UN A5 ELAT T 35 408 230 A v 11 4500 328 1 37 [ ) Ak 5 1) 22
SRR S RIVAE S 53 A AT 38, Wi A5 BB AT RE 2
RABE 28 1) M0 35 I3 371 o 5% ) i 2 1) SCAS T . TR 5
BT A KA T 51 22 8] AR 25 5, B 3 Nk R
N [7) 224 35 10 Ak 56 W8 1 MOASC J7 15 b 43 41 4 15
FB) 45 0 4 0 EL AT S0 1 M AR R o 4 1
LRSS RE A SCER B E U S R RS
T2 SRR

RS TAREREZHFTHREHEXLARENITNER

S 1095 b — ST .
A mLUT AN Y% MOASC
P 0.3618 0.3651 0. 3675
ROUGE-1 R 0. 3477 0. 3514 0. 3823
F1 0. 3424 0. 3458 0.3610
P 0.1177 0.1235 0. 1582
ROUGE-2 R 0.1143 0.1200 0. 1652
F1 0.1118 0.1173 0. 1554
P 0. 3347 0. 3386 0. 3369
ROUGE-L R 0.3214 0. 3258 0. 3499
F1 0.3167 0. 3206 0. 3306
P 0. 2370 0. 2406 0. 2485
ROUGE-W R 0.1377 0. 1400 0. 1553
F1 0.1680 0.1707 0. 1839
P 0.1201 0.1233 0.1339
ROUGE-S R 0.1072 0.1110 0.1431
F1 0.0993 0.1023 0.1202
P 0.1294 0.1326 0. 1425
ROUGE-SU R 0.1168 0.1206 0. 1527
F1 0.1081 0.1111 0.1286

5.4 ZeMESW

LA B ARTE S SRR i ) — > E 2R
br. AEBRIE b A SCHR 97 15 B w7 et Bk
o R B PFEAR SCT5 1 A B RS 40 SR T U
AR A5 B I8 A B0 L LA 26 (D) FEAR 45 i
U5 SOA AR AR B 8 S 5 R i B RE S A
HH A SCAS A R A S BRI RS 4
AHIAETE s (2) AR 51 B B2 5 5 1) B8 20 1) 1 55
15 e MR i A9 B AR S5 4 DL K 2 JOiE B 4% O IR 1R
TRV G5t RE il 1 -5 B S5 40l 2 S0A 2R 0 — B B
TSR (3) i 3 X 52 560 B 1 20 A o Ak 505 1 5 I

Y I o« 1B,

XFF A A (2) R (3) , Todi 3 FE AR AS 7] B i 4 55
2 B HE TR R B A N AR B — A A
22N B 22 R BURAF AW 2 R W X T 451 (D)
Wik AT R B 43 A e AR SR A I B 25 4 22 SO
o 0 45 S 1 45 T0UHE bR BRI U8 B R S B AL RS
G3 AT RE 7 R R L 2 A T

R BT AR SC IR PR S 43 BT 68 1, A SCRI
TS-GCNM [ TS-RNNMY [ TS-CNN = Fifr it 71 )
W5 A3 AT 5 1 % AR SO 5 2B I R 9 SCAR A
JISL 0 T K 40 2 SCAS HEAT 43 28 o DT PR B 5 4 = S
AR RS S BRI 45 R L3 6~ 3% 8.

6 ETTIS-GCNBEEAWNAETHREMTHER

NG Ace /% P/% R/% F1/%
a=0.1, p=0.2 54. 04 53.81 57.07 55. 39
a=0.1, 3=0.4 55.72 56. 15 52.21 54.11
a=0.1, p=0.6 56. 06 56.08 50. 41 53.10
a=0.1, p=0.8 62.49 63.67 56. 68 59.97
«=0.3, p=0.2 53.93 53.12 51. 90 52.51
a=0.3, 3=0.4 54. 74 54. 20 52.22 53.19
a=0.3, 3=0.6 54.77 54. 48 48. 46 51. 30
«=0.3, p=0.8 55. 47 54.92 52. 84 53. 86

x7 ETTIS-RNNBRESWAETHREMHIT[HER

AT i Ace/ %5 P/% R/ % F1/%
a=0.1, p=0.2 48.98 46. 90 51. 27 51.16
a=0.1, p=0.4 52.13 52. 44 45.77 48. 88
a=0.1, 3=0.6 50. 67 50. 65 52.51 51.56
a=0.1, p=0.8 54. 94 55. 90 46.75 50.92
a=0.3, §=0.2 51. 35 51. 25 55. 27 53.18
a=0.3, p=0.4 51.23 51.59 40. 09 45.12
«a=0.3, $=0.6 51. 08 51.22 45. 47 48.18
a=0.3, 3=0.8 50. 71 50. 59 61.33 55. 44

®8 ETTS-CNNEESMAETHREMTHER

AT i Ace/ %5 P/% R/ % F1/%
a=0.1, p=0.2 51. 38 51. 60 44.50 47.79
a=0.1, p=0.4 50. 56 50. 71 39.79 44.59
a=0.1, 3=0.6 51.42 51.66 44. 20 47. 64
a=0.1, $=0.8 50. 60 50. 62 48. 69 49. 64
a=0.3, 3=0.2 52.02 52.37 44.58 48.16
a=0.3, p=0.4 49. 81 49. 77 40. 46 44. 64
a=0.3, $=0.6 49. 14 48.98 41. 44 44. 89
a=0.3, 3=0.8 51. 46 51. 64 45. 85 48. 57

A XS =R RS 2 A T T A I e L Al
KB TS-GON 5 53 Hr 75 3 1 45 00K T 46 Ak 24 =
T TS-RNN Hl TS-CNN [5G 43 Hr J5 3 » Ui W A 3C
JrEAE 5E 4k i SCRRAE K I A B 5 20 A O 3k
GCN N 9T B 70 A B8 7 R X B 2 L O 32 B A
T GCN 5 73 Mt J5 3k 9 A I BE 77 fe oi. {EL BRI 2
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GCN B 437 J7 1+ & JHURG W 48 A5 B AR T 60205
FoR PR L T GE T 20 A3 e R Y B S 20 #7073k 19 4% I
R 48 bR SE A, K 7E 5000 2 A7 5 33X 6 A6 I 45 2R 38 ]
C A B 2317 75 15 AR ME A IE 5 438 22 SOAS A U] i A
ST i A A B S 4 B SO AR SO IR TR S
o3 HT RE T B0 2 PR

Zi LT AR SCER R A SRR S 1R B R RO ik
(19 2 A VA 5 » TR TE B 5 8 28 SO v A B 9 £ S
AR MEBE A2 B, Bl 2 o X LA 52 B B 5 A 5 1 AL )
FEHL.

N TR AR G ARTE S R R RS 4 A i
P AR ST T — M2 T e 51 2SS Fy 91 19 38 A B
EHES L AZAME SR o 1 5 g B 4 A RS 4 TR AL A
Forh i 5 g i 4% 32 202 X D 0 A B 2 RSOAS 1
B T B 55 8 JU) 2 55 42 5 X 1 5 B 4 1) B o AT
fifp AL IR AR A5 S T SOAS 4 2 A AT 55 F
Wi R EER A SRS MR PEA TER
TR RIT IR RS 2% it T — M T 2k
(REAISRERTINASICE L Rr N W O I NN S /N
T H 15 BB FATT N SCA 5 A2 4 1k 7 A 7 T
XA SCHE A9 29 R B AR TE {5 B BT ik 1 1R BE
PEAT T or e Mg, SER 25 SRR %07 kiR
JEU B 2 25 4k B SO T SCRH 9% 1 T 58 A B S 47 23
A R BA B i B S 7 A BB 0. B =L A L
W 5 4k 2SS 14 Joi o A T 2 T R i 4 £ i 11 SCA
A BRI A B T A SOAS Y o

TE4 Ja W58 AR L BRATTRE X 5 T 7 51 31 i
5P FIHEZR T8 g A MRS AR BEAT E— 22 1Y
DUl T BT AT S BUE A 75 i 20 R B AR TE E R B
BeUR 5 125 » 1k — A0 B T ) i) | A ) ) i SO OGP 45 ok
PETI B S 4 SO B B[R] AT A IR R £
FoAtIE 3945 R RERTT 125 » U0 SCAS 3 SCAS 19 A Bl
38 2 SCAS Y A BT SCR SO B A2 L R B SCAS 1Y
A B 2o B AT AR A DUVE R A R A
IR VLS SUAR.
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The flight crew of the Delta Air Lines plane that skidded into a fence at LLaGuardia Airport last week cited brake issues during
the landing. according to an update on Monday from the NTSB. The crew said they did not sense any deceleration from the
wheel brake upon landing, despite the auto brakes being set to “max,” according to an ongoing investigation by the National
Transportation Safety Board. The runway appeared all white in the moments before landing, according to the report. They
based their decision to land after receiving a brake action report of “good” from air traffic control, the NTSB said. “The automatic
spoilers did not deploy,” the crew told the NTSB, “But that the first officer quickly deployed them manually. ” The captain
said he was unable to stop the aircraft from drifting left, according to the report. The Boeing MD-88 sustained significant

2
Vi A damage to the left wing, flight spoilers, the nose of the plane and the left-wing fuel tank. according to the NTSB. Delta
Flight 1086 departed from Atlanta shortly after 9 a. m. Thursday. LaGuardia was dealing with snow and freezing fog as the
flight approached its destination about two hours later. The aircraft briefly circled New York because of issues with snow and
ice before touching down shortly after 11 a. m. The plane slid off the runway with its nose busting through a fence before
skidding to a halt mere foot from frigid water. Twenty-three passengers received minor injuries. and others were transported
to the hospital for evaluation. An NTSB meteorologist is examining the weather conditions at the time of the accident, said
the report. The cause of the accident has not been determined.
H Delta Air Lines flight 1086 skidded into a fence last week at a LaGuardia Airport beset by winter weather. The NTSB says the
WA crew reported they did not sense any deceleration from the wheel brake upon landing.
cow § The flight crew of the Delta Air Lines plane skidded into a fence. The captain skidded into a fence at LaGuardia Airport last
E A : . . . S . o .
W A week cited brake issues during the landing. The captain said he was unable to stop the aircraft {from drifting leflt, according to
W= the report.
A SR A B SCA
AR EAE A 11
a=0.1 The flight crew of the Delta Air Lines plane that skidded into a fence. The captain skidded into a fence at LaGuardia Airport
p=0.2 last week cited brake issues during the landing. The captain said he was unable to stop the aircraft from drifting left, according
to the report.
0.1 AR (F R - 001
70' 1 The flight crew of the Delta Air Lines plane skidded into a fence. The captain skidded into a fence at LaGuardia Airport last
p=0- week cited brake issues during the landing. They based their decision to land after receiving a brake action report of “good”.
_o,  BARE{EE: 010110
;70' 6 The flight crew of the Delta Air Lines plane skidded into a fence. Crew says they did not sense any deceleration from the wheel

brake upon landing, despite the auto brakes being set to “max,” crew says.
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0.1 R . . . . .
“ —0.8 The flight crew of the Delta Air Lines plane that skidded into a fence. The captain skidded into a fence at LaGuardia Airport
p=0- last week cited issues. Crew told the NTSB said they did not sense any deceleration from the wheel brake upon landing.
0.0 BARERR:100
“ 70' 5 The flight crew of the Delta Air Lines plane that skidded into a fence. The crew said they did not sense any deceleration from
p=0. the wheel brake upon landing. The captain said he was unable to stop the aircraft from drifting left, according to the report.
—0.9 R AR (5 B 11100
“ 0' . The flight crew of the Delta Air Lines plane that skidded into a fence. The captain said he was unable to stop the aircraft from
B drifting left. The crew told the NTSB said he was unable to stop the aircraft from drifting left.
0.2 BARERTR:00110
a O. 6 The {light crew of the Delta Air Lines plane skidded into a fence. The crew said they did not sense any deceleration from the
p=0. wheel brake upon landing, despite the auto brakes being set to “max,” crew says.
i} A B 5 45 - 101001
a=0.2 The flight crew of the Delta Air Lines plane that skidded into a fence. The captain skidded into a fence at LaGuardia Airport
p=0.8 last week cited brake issues during the landing. The captain said he was unable to stop the aircraft from drifting left, according
to the report.
i 2.
Actress Liza Minnelli has entered a rehab facility for her addictions, a spokesman said. “Liza Minnelli has valiantly battled
substance abuse over the years and whenever she has needed to seek treatment she has done so,” said spokesman Scott Gorenstein.
JE U A “She is currently making excellent progress at an undisclosed facility. ” The 68-year-old has struggled with addictions to
alcohol and painkillers in the past. Minnelli won an Oscar in 1973 for her performance in “Cabaret.” CNN’s Topher Gauk-
Roger contributed to this report.
P2 Minnelli won an academy award for her performance in “Cabaret. ” She has struggled with addictions to alcohol and painkillers
WME A in the past.
< . Minnelli won an Oscar in 1973 for her performance in “Cabaret. ” CNN’s Topher Gauk-Roger contributed to this report. “She
IE 8 AR AR . . . e sy . ..
W A is currently making excellent progress at an undisclosed facility” The 68-year-old has struggled with addictions to alcohol and
painkillers in the past.
A SCIR B i B SCA
AR EAE A 1
a=0.1 Minnelli won an Oscar in 1973 for her performance in “Cabaret. ” CNN’s Topher Gauk-Roger contributed to this report. “She
p=0.2 is currently making excellent progress at an undisclosed facility” The 68-year-old has struggled with addictions to alcohol and
painkillers in the past.
AR fF R . 01
a=0.1 Minnelli won an Oscar in 1973 for her performance in “Cabaret. ” CNN’s Topher Gauk-Roger contributed to this report. “Liza
p=0.4 Minnelli has valiantly battled substance abuse over the years and whenever she has needed to seek treatment she has done so,”
said spokesman Scott Gorenstein.
AR FE: 1111
a=0.1 Minnelli won an Oscar in 1973 for her performance in “Cabaret, ” CNN’s Topher Gauk-Roger contributed to this report. “Liza
p=0.6 Minnelli has valiantly battled substance abuse over the years and whenever she has needed to seek treatment she has done so,”
said spokesman Scott.
AL {5 B, : 011000000010011
a=0.1 Actress Liza Minnelli has been entered rehab facility for alcohol. She has struggled with addictions to alcohol and painkillers in
p=0.8 the past. CNN’s Topher says she is currently making excellent progress at an undisclosed facility. Minnelli won an Oscar in
“Cabaret. ”.
WAREFE 0
a=0. Minnelli won an Oscar in 1973 for her performance in “Cabaret. ” CNN’s Topher Gauk-Roger contributed to this report. “She
B=0 is currently making excellent progress at an undisclosed facility”. The 68-year-old has struggled with addictions to alcohol and
painkillers in the past.
WA BB 11
a=0.2 Minnelli won an Oscar in 1973 for her performance in “Cabaret. ” CNN’s Topher Gauk-Roger contributed to this report. “Liza
p=0.4 Minnelli has valiantly battled substance abuse over the years and whenever she has needed to seek treatment she has done so,”
said spokesman Scott.
i} A B3 5 5, - 0010
a=0.2 Actress Liza Minnelli has entered a rehab facility for her addictions. The 68-year-old has struggled with addictions to alcohol
p=0.6 and painkillers in the past. Minnelli won an Oscar in 1973 for her performance in “Cabaret. ”. “The 68-year-old has struggled
with addictions to alcohol and painkillers in the past.
0.2 BARETE:100100
aﬁ O. 3 Minnelli won the Oscar in 1973 for her performance in “Cabaret”. “The 68-year-old has struggled with addictions to alcohol

and painkillers in the past. CNN’s Topher Gauk-Roger contributed to this report.
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The father of baby Lily, found by rescuers after her mother’s car flipped into a river, says she’s doing great and that he feels
blessed. Rescuers found the toddler Saturday hanging upside down in the car, which had crashed into a frigid Utah river a day
before. Lily’s mother, Lynn Jennifer Groesbeck, died in the crash that had landed their car on its roof in the Spanish Fork
River. She was 25. Deven Trafny, 34, was out of town on a job at the time of the accident, CNN affiliate KUTV reported.
He rushed to his daughter’s side as soon as he heard. “Came in, I put my finger in her hand, and I told her her Dad was here,
and I love her,” he told reporters Wednesday. “I haven’t left her bedside since, and I’ ve just been here just sitting next to
her waiting for her to get better so she can come home. ” Trafny said that Lily is awake and has been singing nursery rhymes.
Video of the two of them at a hospital shows her waving at a camera. “She knows everything she knew before anything

JE U SCA happened. It’s amazing. Doctors say it’s amazing.” he said. How did toddler survive a car crash in Utah river? Lily might
have died unseen with her mother had a man not gone fishing in that particular spot Saturday. The angler waded into the river
around noon, then noticed the car wheels-up in the water. The fisherman called emergency dispatches. The water was so cold
that, when the rescue was over, seven of the men involved had to be treated for hypothermia. They heaved the car onto its
side and saw Groesbeck in the driver’s seat. It was clear to them that she was dead. Lily was still strapped into her seat,
where she may have been for 14 hours, if the wreck occurred at about 10: 30 Friday night, as police believe. Trafny described
Groesbeck as the love of his life, according to KUTV: “I’m going to miss her a lot. I still have to deal with that. ” But he also
considers himself lucky to still have his daughter-- healthy and alive. “I’m just blessed. I’m counting all my blessings right
now,” said Trafny. CNN’s Ben Brumfield contributed to this report.

e Baby Lily was trapped in the car in the cold river for as long as 14 hours. “She knows everything she knew before anything
EESWN happened. It’s amazing,” father says. Lily’s mother, Lynn Jennifer Groesbeck, died in the crash.

1E 3 A R Lily’s mother, Lynn Jennifer Groesbeck, died in the crash that had landed their car on its roof in the Spanish Fork River. She
[ R &N was out of town on a job at the time of the accident, CNN affiliate KUTV reported.
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0.1 ARG 1
“ :0' 5 Lily’s mother, Lynn Jennifer Groesbeck, died in the crash that had landed their car on its roof in the Spanish Fork River. She
p=0. was out of town on a job at the time of the accident, CNN affiliate KUTV reported.

L BARERL. 10
a :0' 1 Lily’s mother, Lynn Jennifer Groesbeck, died in the car flipped into a river. She had crashed into a frigid Utah river a day
p=0- before. Deven Trafny, 34, was out of town on a job at the time of the accident.

0.1 AR : 10010001
“ 0. 6 Lily’s mother, Lynn Jennifer Groesbeck. died in the crash, had landed their car on its roof in the Spanish Fork River.
B=0- She was 25. Trafny, 34, was out of town on a job at the time of the accident, CNN affiliate KUTV reported.

0.1 BAREEER:0110011000011110
“ 0. 3 Lynn Jennifer Groesbeck had landed their car on its roof in the Spanish Fork River. He was 25. He rushed to his daughter’s
B side as soon as he heard. He told her dad was here, and “I love her”, he says.

o, BRI
“ O. 5 Lily’s mother, Lynn Jennifer Groesbeck, died in the crash that had landed their car on its roof in the Spanish Fork River. She
p=0. was out of town on a job at the time of the accident, CNN affiliate Kutv reported.

0.0 BAREHE:100
¢ 70' Lily’s mother, Lynn Jennifer Groesbeck, died in the car flipped into a river. She had crashed into a frigid Utah river a day
B before. Deven Trafny, 34, was out of town at the time of the accident.

0.2 BAREEE: 1100111
¢ 0' Lily’s mother, Lynn Jennifer Groesbeck, died in the car, landed in the crash that had landed their car on its roof in the Spanish
B Fork River. He told reporters Wednesday is awake and has crashed into a frigid Utah river a day.

0.7 AR 1110000011
;:0' 3 Lily’s mother, Lynn Jennifer Groesbeck, died in the car flipped into a river. She had landed their car on its roof in the Spanish

Fork River. She was 25,Trafny, 34, was out of town on a job at the time of the accident.
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Background

As a research interest that lies at the intersection of natural
language processing and information security, linguistic steg-
anography, also known as natural language information
hiding, plays a crucial role in many important applications
such as military, commercial and personal communications for
privacy and secret message protection. With the development
of neural language model, generative linguistic steganography,
which automatically generates steganographic texts to conceal
the secret message by combining text generation techniques
and steganographic coding methods, has made significant
progress in the improvement of hidden capacity. The existing
methods mainly focus on controlling and planning the
generation process of steganographic texts without any other
constraint information. However, they always struggle to
generate long steganographic texts, whose quality deteriorate
sharply as the text length increases. This can easily lead to
poor imperceptibility and security. Therefore, this paper
proposes a general sequence to steganographic sequence
framework to improve the quality of the generated long steg-
anographic texts by incorporating special constraint information.
The framework is composed of a Linguistic-Encoder and a
Steganographic-Encoder. On the basis of the proposed frame-
work, a new constraint linguistic steganographic method is
proposed by designing and optimizing the Linguistic-Encoder

and Steganographic-Encoder. The steganographic texts generated

by our method have better qualities than those of normal texts
and steganographic texts generated by some other methods. They
achieve higher imperceptibility and anti-steganalysis capability.

This paper is supported in part by the National Natural
Science Foundation of China project “Research on Multi-
Granularity Natural Language Information Hiding with High
Capacity and Security” under Grant No. 61972057, which
aims at designing advanced natural language information
hiding methods with both large capacity and high security,
and studying the construction of word-level, phrase-level and
sentence-level multi-granularity embedding domains, the design
of steganographic distortion function, multi-domain combined
information embedding and text selection with high anti-
steganalysis capability. And it is also supported in part by
the Hunan Provincial Natural Science Foundation of China
project “Research on Generative Steganographic Text Detection
Based on Domain Adaptation” under Grant No. 2022]J30623,
which focuses on utilizing domain adaptation methods to carry
out efficient detection of mismatched and unknown multi-
source generative steganographic text, aiming to improve the
practicability and generality of linguistic steganalysis. Our
research group mainly paid attention to the field of linguistic
steganography and steganalysis in past years. More details

can be found on the author’s publications.





