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Abstract: Most of the existing deep learning-based synchronous JPEG (Joint Photographic Experts Group) double
compression detection algorithms use the truncation and rounding errors generated in the decompression process as the clas-
sification basis. Pre-processing layers that reduce the difficulty of feature extraction are present before the detection frame-
work, and end-to-end detection cannot be achieved. Meanwhile, the existing quantization base table is designed based on
human experience and cannot obtain the optimal solution for the decompression process, which limits the accuracy of the
JPEG double compression detection algorithms. To address these issues, a JPEG double compression detection method
based on a decompression module is proposed. The proposed method exploits convolution to simulate the JPEG decompres-
sion process, and designs the decompression module to incorporate the JPEG decompression process into the network to
achieve end-to-end detection, which is free from laborious pre-processing steps. At the same time, the optimal solution for
the decompression process is automatically searched based on the self-optimized characteristic of deep learning, which can
reduce the secondary loss of image information caused by manual processing and further improve the performance of the
JPEG double compression detection algorithm. The experimental results show that the proposed synchronous JPEG double

compression detection algorithm achieves better forensic performance in more than half of the experimental groups, with an
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average accuracy improvement of up to 1.8% over against the existing methods on the UCID dataset.
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JE ) GRS 35T R 256x384 , Ly X X 2 KR A 7
P 4 RN E R 45 DA TR B IE 2R AR RN B R AR | e
HE5 2 2 (%) AR A3 DI R AR 5 0 AR DAt e S50 ) 7 L

TRE B03E 4 MIXDATA [ NUIST-v1, UCID Al NRCS
B A G MG IR A i, = RO R R G SR )
A—F, F TR B G — UG RS . T resize #RAE AR
I R A A A (B, B AR 4 ) F8 i T8 H AR R
BB RO E B RAE, X PP ERAE 25 B i K]
BOMRFEE A0, W4 TR IPEG [R5 R 46 Rk 1 42
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WU, PRI AR SO T S ) 3R Y R AR A R g — ]
GRSFFB . ARG —K =B 4 E RS 8y
JRST R 256x384 (1) G B, Fie BR AR AN B 42 45 1 000
ke B TR A i A . 3 000 5K & e, 2 000 7 H T il
YEYIZREE 1000 5K F il /E I 4E .
5.1.2 LBEE

FEBCRME S v 6 S MEAS 1 h i A R AT IDCT 22
JH0 i 2 R A5 A 80 1% A 40 R P A TR I, X L SR LY
ST B Al R D R (0 I AL LA ) P b
AR P ARSI ST HE 2 I P 33K T A e i I 43 531
A0 s P A DN A FR VR 38 T P e i A

N MG  /INTR 3%y 256x384x3 , TE 3 A 2%
Sl A B 1 B A HCR 1A R AN 1 Skl TR
2 1 B MR (2 B RS R R RS G Y T8 4 A, o
PE 15 Hh YR UL 4 Ch AT Coe 3B 3B F4 B ), SR 5 9 )36 AR
RUA A3 AR BUCRFAE .

TR A AL R /INBE Bl 50, BIVEER VR A 50 5K 4]
B AW ZE AT . AL Adam flfL , 24 2] %

WHE R 107, — B A6 Al 3 A9 48 20 98 5 (beta_1) 1%
BN 0.5, YIZRFE IR (epoch ) 8 33 52 56 56 IE i € 7€ 350
gh . BT Y 5K 58 AR #E — 5K NVIDA 1080Ti GPU I
FE, .
5.1.3 EESH

H PR A ALY iy LA FUZ (B 5 il R AR i b rp
BB ERZ) A BN Z AR  —A ST 2
RIS 212 )2 M . e, i R 48 B e A% 64 4>
8x8 5 FHAZ H & PR S 800 A8 B S MR ) R AL 1 6 B2
ZH A5 BN J2 32 B T 5 X 2% )1 e 5 17 5k 5 5
B 1E 00 B G2 i HH B 5 b Ak 2 SR B I Bl R 0K
AN 2x2 HAB KR 2 B e Rt A2 5 5 BE A I A
2B TR R INER B R 33, (H B B A 5000 51 o
16,32, 64, 128 ; {4 3 3 i i *h 5 FUZ B BUZ K/NVER %
BN 5x5 it )E T S BRI 4 R A SRR S Ry 1
(E T 223X ARG THRRAE s 0 R3n i & W R i 42 )2
P2 TTAS B B Bl 128 12, AT AT 5 I 110 43 2
PRUE . T MR TEAR S B E0n e 1 s .

F1 ETHMEHERNIPEC BT EEHENEEFASH

o S A i 0, J35 30 S
=24 BRAF BK LTI =24 BRAE BK i R
1 R UER 64x8x8 8x8 32x48x64 ORETER 64x8x8 8x8 32x48x64
2 BN )2 x x 32x48x64 BN JZ x x 32x48x64
3 HBRZE1 16x3x3 Ix1 32x48x16 HBRZE1 16x5%5 Ix1 32x48x16
4 HEHZ2 32x3x3 1x1 32x48x32 EHZ2 32x5%5 1x1 32x48x32
5 BRZE3 64x3x3 Ix1 32x48x64 NS 2x2 2x2 16x24x32
6 AL E 2x2 2x2 16x24x64 LRZ4 64x3x3 1x1 16x24x64
7 LBHZ4 128x3x3 1x1 16x24x128 — — — —
XA I

L Z# BRSE PN LTI
8 geit)2 — — 1x384
9 R 384x128 — 128
10 SR 2 128x2 — 2
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5.2.1 FEEZEHEIREMIFT

R TGS R 4 ARG BT T i AR A JPEG B
45 1)L PR BB A B2 R, AR SCTE Nuist-v1 £ 4 X
50 R AR Ko A 5 A R 440 A p () AR AU Y MR RE R AT T OT
Al . P B BE I BE 5K I AR T B AE FUAL BB BE N T 4
YEY JPEG fiff He 4 2x8 72 38 2ok 365 B0 0 O =OF AR AL
IR v, DT S 30 1) i ) — (AR A AC A, 1T S5 Bk —
A W] LGl R E 2R S RS E0W A shilb bty
LR A A A L) i A S EE U N NI WA £ N
PEAT A R i s S B G . RSB FATT 43500 I3
AL A A AR TR R 2 R i R A AR B ) 5 VA TE JPEG
TR SRS I 1) 0L 4 P, X G T 3 T BUAS () G B R

SLEEE R 2 n . R 2T LA, 78 B T A
20~90 Y T AT SEBR2H v, 5 A MR R A A E () S D A A
AR 0 v T 2 B i 1 0 e o ARG T A AR AORS
SERHETE 3.01%. Ut EHIFRATT O M A AR X AR AE S LY
SIS R BE ), GEAE TS Bl W 4% $2 B3 % & 4
T A TP I [R5 B 4 () R SRR
5.2.2 ZitEHIENE

KT HESGATE N TR AR AN JEPG B R
45 ) B P BB B 52 0, 2R SCHE Nuist-v 1 R4 L X 58 3%
PR K FeBR G 2 BB R A PERE AT T IPAL . 7E LY
o, BRI T ST RRIEXT JPEG B 45 K ) AT
TR A2 0, AT TR A% 78 — 72 B L HEBR UG U
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R2 TEEMMERBEREHRERTEIPEC

®3 TEEBMERSITENREEIPEC

RS EEHERN _ EHRERE RS EEHERN B
NI NI
REFRL) o RREFRL) [
TERERRI /% | 22 IR Ao R BRI A58 9% SRR /% X R A TR A A B BT /9%

20 73.36 69.73 20 73.36 7235
30 75.43 71.36 30 75.43 74.60
40 76.37 7331 40 76.37 75.15
50 77.85 74.54 50 77.85 75.37
60 79.31 77.89 60 79.31 77.86
70 84.11 81.55 70 84.11 81.35
80 87.95 84.73 80 87.95 86.43
90 90.60 87.80 90 90.60 89.57
V- 80.62 77.61 - HaHs 80.62 79.09

B, 5 EEAR R AEAS B A2 3 AR 53 A LA e A
Z AL AE AL, M %2 B R 4 45 U BT SR (R IR, 5
Bl A7 % 30 T R 4 R R 40 R 22 e i 22 5, TR e e

XA TAE R BRATHIRAT T Ge i iE X — 18 75 B9 BUIE
FRAE . FLORI &, AE X gL se g b, AT 143 it 17 &
it 2 MR L BR G H )2 B ALAE JPEG 5% 40 Ao

L2100 o Y = N 2 X Rt oy 2 S g B
PRSI (R B S, SCUR 45 R 3R 3 s

M 3TTLLE T, A 5w 1 20~90 19 T A 5256 20
o AL B G2 B A AR AR EE 2 PR )2 A A
R KG BEERA T HE o, S AORS RS- 4T 1.53%. PR

BT GE R R A B RN O 22 7F JPEG B R 46 K U a]
RO () TR S WU T R4 5 AR AR K AR
FE FAEAE T EURMR R AE AR A 2
5.3 JPEG BT EEF K NZR R IT L L8

ST 3y 1 B AR ST B Y I R R 4
JPEG 1 JE 45 K60 J7 3275 JPEG 5 6 45 46 10 7] B8 | i A
Mk, FRATHE A O HiE B 5SS NUIST-v1 AT 5 4
UCID 1 NRCS A J = (IR A J&F MIXDATA | #f XA
SCHE HH AR I ASE RS AT T MR R it [ A 5 T A
ST TR 2 ) By JPEG [ A5 7 1 4 46 ) 5 k1822
AT T XTI, SR 25 R anZR 4 iR

R4 FERFEMAFAERES N EEE LM T IPEC BSEELEQN 58 K% E LR AL
YIS WP L
20 30 40 50 60 70 80 90
ES'S 73.36 75.43 76.37 77.85 79.31 84.11 87.95 90.60
NUIST-v1 Peng!" 71.50 73.33 74.48 76.43 79.90 81.28 83.44 85.15
Desh®! 72.33 74.45 75.37 75.17 78.21 84.45 85.43 87.58
AL 79.16 81.52 84.48 85.13 85.40 84.54 97.25 98.36
UCID Peng"® 76.88 81.85 83.27 84.55 85.46 86.28 93.27 96.89
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MIXDATA Peng"™ 68.58 69.19 71.38 73.67 75.71 79.69 81.13 83.37
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e R ER RN R e, (EORG B P RO L VA
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50,80, 901 AL IR AT TR BEAR & T P AP G b 7 i, 7
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