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1st: Rij = Xi,j+1 - Xij

2nd: R; =X, + X, ., - 2X,
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(EA) BEH K™ HUGO BE L™ it =i+l
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EH %L PATCHWORK [R5 B %, VL E 8 R E A
IRIEA R 35 T BIR S BOIT AT A9 SRR AR DX, S 5 X
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R FIK ED MG 2 FEFEARRIE Z [ 1 BE B8 5 S
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PR 9000 5K J5 IR A I 2R AR A, 1000 5K A [A] B 5 2%
(7K BRI T 1000 8 5t IR AR A 3647 10 YR
RARE BCEME . Rich Model 3B 8032 i 328 45 58 4
1 R, SPAM 3t i IASS R 2 Fios

M1 R 2 7T LUE HFEBR S R D fC Jr T , 5k
SARPEBETT T, Rich Model 43 M7 8 B8 R £ F SPAM
YRR, B BB E BN, SPAM 4 M B ikt

T A%, % F 53 AN JUFP 525 A K I % — i Rich Model
A3HT L AR XY LSB 434k 1L.SB UL 532 Ml MLSB %
A AR RIS TR %, 3R LSB AR 5 TR A (1Y)
FRIEZ ) 9 I 5 5 K o6, 6 1 HoAt JLFR 3375 Rich
Model [FIFEEA AR R A 158 . BEAS R B S i
=, SPAM 3345 Rich Model 23 B 5 217 il —#E
TEVNZRRE AR B 5 R 10 % B, ¥ RS 2R 50 % Al
80 % M IARE AR B 1R, X TR T A R R
HRALT0. 1, A G ZFEA RS 2 H50 % F180 %
B, XS 20 10 % A 00 3R ARG 0 152 e 4 i, B
RS0 % F180 % Wi A1 H IR 45 5 22 A K, 24
GRREAR S R 50 % IFIG I T-M80 % It

F1 FBEERIVCEH Rich Model 4347802 i 46 ) B 12 4

Sk
55
ok train 50 % train 10 % train 10 % train 80 % train 50 % train 80 %
test 10 % test 50 % test 80 % test 10 % test 80 % test 50 %

EA 0.5 0.0778 0.0772 0.4635 0 0.1148

STC 0.3227 0.0688 0. 0602 0. 4865 0.0195 0.224
LSB+1 0.4818 0.0198 0.016 0. 4965 0.0055 0.0553
MLSB 0.5 0 0 0.5 0 0
SSTDM 0.39%4 0.0515 0.0423 0.4768 0.03 0.0948

LSB 0.5 0 0 0.5 0 0. 0005

F2  BRERLLVUHEET SPAM v A I Al 5 R
5
ik train 50 % train 10 % train 10 % train 80 % train 50 % train 80 %
test 10 % test 50 % test 80 % test 10 % test 80 % test 50 %

EA 0.487 0.2835 0.44 0.496 0.067 0.131

STC 0.493 0.1145 0.1125 0.494 0.0385 0.2455
LSB+1 0.4795 0.0245 0.023 0.496 0. 0065 0.0475
MLSB 0.5 0. 0005 0. 0005 0.5 0 0
SSTDM 0.4515 0.158 0. 1485 0.4715 0.0875 0.1775

LSB 0.5 0 0 0.5 0 0
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o TESERRN AR I e 23 Al 2 VI 2R 4 A B B
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SRKBEAG, EF X L A B X SPAM 43 A 5 %5 Al Rich

Model F3MFHE AT T I, Ry 1 i i S a0 45 SR 10
5L, RIFEAE BOSSBase FEG 43 Wi 4H ,9000 K 7K E
&1 9000 5K Jit EIAE Ry Ul A A, 1000 7K F Il gt A
FHAS[R) B B 55 8032 1) 7K B LA 1000 38 J5E L A8 A il 3k
FEAS, HEAT 10 ISR I BCF34{E . Rich Model 437
BRI LS R a2 3 B, SPAM 2 M Bk iR &5
FZFE 4 B,
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3 BREFEIUERT Rich Model 44 5k (4G 4 15 5
Wi 5 P R
Bk EA HUGO STC LSBx1 PATCH MILSB SSTDM LSB
FA 0.023 0.0495 0.044 0.4255 0.4985 0.5 0.19 0.4385
HUGO 0.478 0.091 0.4445 0.5005 0.4995 0.5 0.4785 0.5
sTC 0.4425 0.095 0.023 0.4985 0.5 0.5 0.4945 0.5
LSBx1 0.457 0.052 0.0165 0.0105 0.4985 0.5 0.237 0.5
PATCH 0.015 0.047 0.011 0.464 0.006 0.4955 0.253 0.4475
MLSB 0.2915 0.5325 0.362 0.195 0.3655 0 0.0985 0.0095
SSTDM 0.482 0.0615 0.4005 0.4985 0.5005 0.5 0.0255 0.5
LSB 0.4085 0.353 0.055 0.015 0.2605 0.0145 0.08 0
F4  BREGBEPIILH RS SPAM S HT Bk R I A 1R R
MR AT WGBS 5k
ik EA HUGO STC LSBx1 PATCH MLSB SSTDM LSB
EA 0.103 0.4815 0.223 0.4465 0.303 0.4995 0.3905 0.4835
HUGO 0.5005 0.503 0.5 0.5 0.5 0.5 0.5 0.5
STC 0.461 0.511 0.076 0.5005 0.497 0.5 0.5065 0.5
ISBx1 0.5155 0.517 0.4905 0.011 0.4465 0.5 0.117 0.5
PATCH 0.0665 0.4835 0.044 0.5 0.025 0.5 0.3955 0.5
MILSB 0.205 0.501 0.523 0.006 0.509 0 0.0575 0.394
SSTDM 0.103 0.4815 0.223 0.4465 0.303 0.4995 0.3905 0.4835
LSB 0.5005 0.503 0.5 0.5 0.5 0.5 0.5 0.5
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X KRS AR A BARM R I R R
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JR R AR EEAS e DUt A9 4 2 Sk BOSS-
Base {5 % il ith ] FEUE %2, Hb [ B % F1 BOSSBase
VRIS P Rl 1 22 B A K, R O A Ml 2 X — 15 B, A
BOSSBase €14 2 1 i #1358 HX 9000 5K 7K E[J K] F11 9000
kI VR R IIGRREAS , b IR %22 FEHLE B 1000 5K
AN ZAEA AR ] B2 5 559 A I /K ERIELRT 1000 5K
R R AR A, 7K B MG 45 Bk Y B R R
50 % #4710 YR AR 5 BOE Y (E, DU et 45 &
AR A R AN 5 BT, R DG e i3 4% 580 0 A
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#5  EHRIRICECE SPAM S} #73E T Rich Model 43 #7385 G 4 e 46

K5 o bt [SEEK-/S
Bk EA MLSB LSB LSB+1 PATCH SSTDM STC
SPAM 0.105 0 0 0.0115 0.0255 0.1325 0.076
Rich Model 0.023 0 0 0.0105 0.006 0.0255 0.023
#6 EMRUERUCHELES SPAM 3BT Fl Rich Model 43 B 3815 ARG T A8 12 3R
K5 4 bt [SEEK-R/N
Bk EA MLSB LSB LSB+1 PATCH SSTDM STC
SPAM 0.47 0.0715 0.019 0.2885 0.3155 0.494 0.4905
Rich Model 0.31 0.045 0.0615 0.4135 0.0055 0.324 0.07
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Improvement of Image Universal Blind Detection
based on Training Set Construction

DUAN Huai-feng', YANG Yu*, LEI Min*, WANG Hui-hua'

(1. School of Information Engineering, Beijing Institute of Graphic Communication, Beijing 102600, China;2. Information Security Cen-

ter, Beijing University of Posts and Telecommunications, Beijing 100876, China)

Abstract ; The practicability of existing universal blind detection reduced greatly due to the generalization problem. Ac-
cording to the principle of orthogonal design, this paper builds three sample sets of embedding rates mismatch, embed-
ding algorithms mismatch and image sources mismatch between the training sample and the testing sample. The three
sets are used to test the detection error rates of SPAM and Rich Model in the case of embedding rates mismatch, embed-
ding algorithm mismatch and image source mismatch. This paper proposed several methods to improve the generalization
ability of the universal blind detection, including training the sample by small embedding rates, learning various kinds of
embeddingalgorithms , pre-classifying the testing sample and improving the IQM algorithm. The results show that the that
the performance of the improved algorithm is significantly improved.

Key words :universal blind detection; generalization ability; SPAM; rich model; practicability



