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Abstract Screen shooting provides a convenient means for information acquisition, but it also leads to the
increasing prevalence of unauthorized screen-shooting activities. Screen-shooting resilient watermarking
technology can effectively trace the source of pirated images captured via screens to protect digital copyrights
and intellectual property. However, the asynchronous noise—stemming from perspective distortion and device
shaking—makes it extremely difficult to achieve pixel-level synchronization between the screen-shooting image
and the original watermarked image. Although existing methods achieve watermark synchronization through
perspective correction by selecting the four corners of the watermark region, manual operation is
time-consuming and labor-intensive, and decoding accuracy is highly dependent on the positioning precision of
the four corners. Crucially, any localization error propagates globally during correction, following a "large near,
small far" pattern that severely compromises the reliability of watermark extraction. To tackle the above
problems, this paper proposes a screen-shooting resilient watermarking method based on a self-synchronization
mechanism, enabling watermark decoding without the need for perspective correction. This approach decouples
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the strong dependency between decoding and the positioning process to achieve high robustness. First, we design
a dual-state screen-shooting noise layer to simulate distortions, which models the distortion characteristics by
simulating asynchronous noise and combining it with pixel noise. The asynchronous noise simulation includes
four critical steps—scaling, translation, perspective distortion, and background filling—to precisely reflect the
variations in camera distance, position, and angle. The pixel noise encompasses variations in brightness, contrast,
and saturation, alongside Gaussian noise, motion blur, and specialized lighting and moire noise. Second
self-synchronization mechanism is verified through theoretical derivation, proving that correction errors
inevitably diffuse across the entire image. We construct a synchronization network utilizing the HRNet
architecture to maintain high-resolution features. This network is trained to predict synchronization masks, which
directly identify the watermark region to provide vital synchronization information for the decoder. Additionally,
an energy distribution similarity (EDS) loss constraint is integrated into the multi-stage, multi-loss training
framework. The EDS loss ensures that the watermark residual matches the original image's energy distribution,
effectively suppressing green-spot artifacts in smooth regions. A convolutional block attention mechanism
(CBAM) is also introduced into the encoder to focus embedding on areas that are human-imperceptible and
noise-resistant. Detailed ablation studies confirm the indispensability of each module, showing that the removal
of CBAM notably leads to a decrease in extraction accuracy while maintaining similar visual metrics.
Furthermore, it is verified that while the EDS loss is essential for preserving subjective visual quality, the
self-synchronization mechanism serves as the fundamental guarantee for the model to effectively resist
asynchronous noise and ensure stable convergence. Experimental results show that the proposed method
significantly outperforms existing methods like StegaStamp, PIMoG and SSDS in extraction robustness under
various scenarios. The method achieves an average extraction accuracy (ACC) of over 96.4% across diverse
distances and angles. Notably, the system is highly efficient, with a total synchronization and decoding time of
only 0.022 seconds, meeting real-time requirements while achieving a substantial lead in visual quality with a
peak signal-to-noise ratio (PSNR) of 38.89 dB and a structural similarity (SSIM) of 0.989.
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W fEAT IR ZE W RN HOER T, &
I AHALAAG 25 s W, KT H AR s iR 22708, 28 B A
PLIHAR 2 SR W, /T bR SR 2 K. e, Mg
P IE R ZEAEAER, HrERMG T B 14 R AL
SR H ER FreAiR 2, IR 2R ) ikt i« 4
SET:
3.3.2 BT HIFPHLH IS

T8 3 ) A 7 A AR e A I O R Y R 22 AR R AL
fil, FATKIFFIE R Z 2 5] KB E R ZL K,
W 1E J5 P S 1 T SRARAE 3 — B IR KBNS B
AffE. DAL, ASCERH T T 3 FE AL AR
77 A HKENE D 2% T [F] 20 F8 RS, O fiht 2
ﬁﬁﬂ*ﬁﬁﬁﬁﬁﬁﬂmw %F HRNet 7EiE

SYEVE S i ¢ R IO TRA T B AR Ny
ximnym% AL ESERE i S a Ak
o PRERRE B B 08, B G AR SN 4% R 2 IR
ToRFEREAT ER . BRGS0 D g
W 1E BOK BN X IR I SR, T HRNet 17 7%
%%iﬂ%@ﬁﬁ%ﬁ%?@%%,Mﬁﬁ%%
A TN o [RIESE, AT [F] 25 in) R AR 2= 1B 1
KA, TS KNI FE I N T K ENEIE
A =BG RIEZE 5, AR PR 70 I HL
5 G B REFS ks B s B G A E R R
FKENEBBEME =BG IE R, &%, [H=
EAREAERY M, BEAT 5 25 ) 2k, [R5 M 25 AT LA
)RR ENE 58 S EUE R ZE 5, AT i [F)
BHEIM o

TEMRRSET,  FRATTXS BE 18 G A0 [R) 25 HE s gk AT
FHTR B3 BT b A, R ] RIS S0 3E 78 B R
e, N [ED RS AT XA, R R
T 93 il N 22 AN X dak o 3% 3l X3 A M ik #E e
KH T & H Z T2 Two-Pass &3k, @IiLH
AR FEP R S NESE = 5 TC s i bR,
HALFREM KR FHH—MHFEE® X bR,
T 56 R R A7 3 8 X IR0 . B A5 3 2 AN
SEXAE L
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L = Two-Pass(M (18)

i )

HLe{0,1,... K} RARICHRE, K 2 i X 5%
HE, L=0FmER. RaittE e X mH
FRIEFE B R X, XD R (R 2D 3R A (K /)
SESEIReE AL

miRL, = (L(i,j)=k)
v (19)
k" =arg n;lgxﬁfr/':{k

PR foe K8 X 3 K A BT
=K},
)=k,
x =min{j:L(i,j)=k"},
X, =max{j:L(i,j)=k"}

B¢ T PAT B BY R AR R E 1R~ H =W,
U= /1

y, = min{i tL(i ]

y, =max{i:L(i

(20)
{:

Lmesn = i\ﬂEﬁwa (I}ﬁfﬁ [yl Yo X Xz])
M onesin = ORI (Mmm [yl Yo Xl Xz])

TN TH BT R hz A J5 1 BF 1% BB S H A 4
R VU EE TR A RS A N, W 4 Fos. i
fg# £ 4 ConvBNReLU (#F Conv. #itJH—1k
Batch Normalization FI¥% K% ReLu) . SE &
(Squeeze and Excitation Block) 548 /241,
S ARAD K BN B Rk, MRS EE AT LIRS
PG b KCED XS8R S 36 0, AT RT DA IE A i A
IKEPW o IR, RIS E N N R &4 IE AL B 1)
BUE, MM T R ARG B E 7= A 1 2 4%
. AP M4 Sync 5 gt 4% D 19 H [FP D2
UIR:

(21)

M g0 = SYNC( 1) (22)
“%MMWMﬁ%m@y5&%WM$“W?meaa
4 —
W= D( I%!@\&Mtﬂ’ M %!@Q\&mtﬂ) (24)
4
- =~
i ~ ConvBNReLU SE¥ A2
2 =
it % ety -
‘ RS2 D
e —— 8
Mgy Mg adin i

CENEIEEZ Sy

3.4 ZIKLRIIZIMERIIGHESR
NS REE. M  ES K ENA P
i, ALEXEIREEHAT M, RHAZ KL
W Z B BOIZRHESE . Sk, AT oY AN 25
Brie, S BCR BRI R R B EIRE, If
RN HE S 5 i A 55
55— B B Ik B BRAE T80 R 75 T6 M 75 1 L
TIEM I RfERS K EE S . TEXABE, AL
T gmbs 25 5 s s 1 24, R — 285
X% (Binary Cross Entropy, BCE) JitH (s 24
KLy -
L ye = Lig

=BCE(w,w')

FES I B T 3.2 B RS B
W 7S 2T I AR SR R D N S5, B IR R
KEME BB I FD 5 g . X —Br B, kA
BN T H =5 2838 itk 538 FF - Cintersection
Over Union, loW) fi R HT R Bk L, IEAN
LR, AT KRS WA AR R
i), RS A A SO SR AR A [ 2D
g, BRAL, IR IR LR R A B TR ALY
S, HE—BRFFS MK RIREE . Biis LK
&, RUEFMIERDZ IEM AR R AT 52, b RA1fE
F g, e, KA HIEGIR 515 BEURIOE, JF4
FREEHATE KM E. 4 E, F Bk
BREL ., WF:

(25)

Loy = BCE(MWM’MM) (26)
+<1_ loU (Mmu'Mﬁ% ))
Loy = talpp + 1615, (27)

55 =W B H AR IE B B IOK B BR Al FaE B
WA . BATRE T — ARG R K
Ly, » @HE 77 % (Mean Squared Error,
MSE) . &&n#72 LPIPSHA, Z5 M kR AL (Structure
Similarity Index Measure, SSIM) #i%k. RE&E4MAh
FHAUE EDS #i%k. N TIAEKEMESTEKETEIS
IR AN AT LA o R, FRATT B T ik g A s A
FS 7K BN B 72 5 D e PEAE B ARABL ) R & 4 A
HAKERZE R E M S R RGEREE, N
B0 JE 2 AT R B Re P, SREBUKETE
B RE R0 A0 %, NI 2 i NI R . BTt
FATTINN B 2= 23 A A AL O L 1F A0 5 2K
() —Hh 55

T4 E RKENRZE L, 5EEEE L, , &



PREE S ST B FEREHLURI R BUR oK BN ik 9

xSk R BEAT P T R AE R R R e o e &
B, R4 1R CH I RNOAW,,, ) i
HRREL S, REREFHERESME, B
LS/

W Wiy

E(1),, :ZZ[I(i+m,j+n)]2) (28)

Horpw,  E DR, E(1), RaaBLE (i) )
Ao RERE R . TRERESGEE() BRTHN
a5 e (1) WA ARTZANMLEE . BE B AU SR Log
FEHET 1, 51, BEE T B 8 AR G2 AR T
S, B
Leos = RIZHLE (e( 1 ) 0 (1 )
_ e(l%)-e(lmé) (29)
He(lﬁéiﬁ)“'”e(lﬁﬁﬁ )H
B2, BATE A, A, Ay, A, 0 S A1 9347
BOEIN, 13E0 L, 7T RN
Lm‘z = %MSE(lms' |71<ru)
+2,LPIPS (1, 1)
+A, (1—ssnv| (1 |,M,J))
+ (1_ Lens (Iﬁﬁ‘ﬁ’ e ))
BRI R AL TN g, > WU =R BRI S48
R Loy VHHAITR

(30)

Loy = thlpn + a0l + Ly (31)

VAR BOIMAR FL8 2K, TR Ly,
R T LD RS e L . BB BE AT
B A B MBI SR R b, IR A BR Ly,
LA F0 530 25 R 75 9 B K B R, T AR s
TUAE Ly DEA T R AT BE S 40 530 5 AN 17 22 P
Jo R K BV o PRI, B R AL g, B
VOB BT R Ly, 7E IR

Ly = BCE(1,,0) (32)

Lyyyy = BCE (14,,0)+ BCE(1 1) (33)
Loy = #a Ly + by + a6y + 1Ly (34)

4 ST S HH
EARTH, AT ERNALREE, A5

X AR ST SR AT A5 RO 5 P B e PR X By
M, UEBA AR SCHTIA 77 RAE M0 8RS P BE P i
PE_E AR, e A S Y S 56 AIE R A ST ik
B AIER
41 EWWE

S26 R COC02017 HE&EME NIGREA,
% 118287 sk W% . Sz Ih o B AR R ~F
H,W =400, FfHLA=RHIKEE B E m=100 .
MiR4%EH ADE20K. COCO02017. Ivis2017. Open
Image DL VOC2012 FiAA FFHHE 45 55 BEH L HY
100 FKFEAH KL, BHRZ M5B AR, %
£ 5 AR R 38 4t — 4 T3 400x 400 43 #%
R, PRt iEAHMNE RE&ESEN
“TL160ADMPO3 .75 i fI“ENVISION G249G i
NBE?, B NNK 15 BRE TN ACSER 13
BAETHL”. Hrh, “TLI60ADMPO3 HoRfE”5
“ENVISION G249G &R BE”, 2 # K455 R
2568 16F11920x1080, —# 4% —*H sRGB
IR RIMER A 2. Ak, /K 15 B ReFHL M
SER 13 FREF IR F G T IR
3%, FEEAIMEZE KN 50MP Fl 12MP.

IR R T 9478 RTX5090 #E4T, &it5e
B 350k RiEAR. HAEE B, HME.
B B RN 26 DO B B 1 i AR IR B 4y ) o Bk, 15K
280K 50K. X Fl 7 L A2 IR 45 By AT 45 M P 34 -
55— B BN T S o S R Al g D, Bk 4R
B PLSE G BB W Bl N 2 AE] D N 2% 1|
gk, 15k ERATERYIL I E; B =MBAESE
B, TRARALZ Y A B O LT i v S
JRfE, WorBe 280k IEARAE L RS S VU Y
BOEE X Ui R R A s R, it 50k IEARELIL
AL . Bt gmtid s[5 20 48 gD 28 1) 2
A, KA Adam foAess K HERAESEG ST
HI 54, MR RMSprop A5, NIRBURAL
e, WM REESHRERN: 1=15,
=90, =8, pu,=5, 4=1, 4,=2, 4,=2,
A,=1, W, =11, XEBHEMESEZ, b
548 B AR Y R P B AL AR AL, LR R Y R
Fooo Syef0 ], Te[owx(l-s,,)]

TelOHx(1-8,,)] .  Axe{o1H)

Ay, e{0IW} o B F M E K R R CE A
StegaStamp!™ 5 PIMoGP ¥4 it & .
RNEMVEAL AT ZtERE, RA T 2L
PREEAT oM. TERE W, WERE R FIHRA
Ebr % (Bits Per Pixel, BPP) ; 7E40% 5 & 77 1 ,
K WAL {Z M L PSNR A5 KA SSIM 1 9 F
AR, HAR B 2 B 5 R R A
BIRE 5 o Bk o BeAh, FRATIEEN N T Rk R
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LPIPS SKvFAl UG o &, AT FH Tl il 2 RO 55 o 2%
PRI EBARAE, SR JE TH X SRR 2 1A B
PAVEAR G 2 TR R RTARALRE o PRk, LPIPS BRAIK
T 15 B LTI AR BRI R e R, R
FH -3 7K BN BUAE R % (Accuracy, ACC)3HAT 34
NVE AN A ST B R, AT E T
StegaStamp™. RIHOOP®? . PIMoGPLL % SSDSH
VERXTE . Ho, StegaStamptgs & i i 1 1
YRR BiSeNet, 1E N H 3K EIEEIY

EEIK@E%lKW%%l

RIHOOP

PIMoG

SSDS

K5 Aot o AT AR Ee

Z AR 5% &, BRATTR 5 KE 4 7 M )
FIRSF 5KENKCEE, B 100 beds. fEBRHET, &
TR T AR e AR, R LR, T
T PIMoGE v, BARHBPPE T A TR, H
IKEHR NGRS 128, BRI T H N

=N
o

=1 AEGZENGRERERITE
fe b K RSF BPP PSNR SSIM  LPIPS
StegaStamp!™ 100 400 0.00063 27.85 0.904 0.0910
RIHOOPY 100 400 0.00063 2860 0936 0.0796
PIMoG"! 30 128 0.00183 3621 0.985 0.0233
SSDSH 100 400 0.00063 34.17 0982 0.0356
N 100 400 0.00063 38.89 0.989 0.0086

N B LA e o AR ST SR AE AL B B AL
B, AT e B T SCH AN S A N Z AR
RAUEEAG, PAXTECKED B L 58 ROR . AR
o, R TR AR . K ETER DL KRR
ZE K. K, REEGONEGEE S KEE S
ZEHAXMER S . T i M RIASOT R M
DUREAE,  BATTIE X 19 5K P 1 0 2 X I AT O

IR IE R ®AER . B O AR T 4 Y
JAHE, FRATGE— K B Sid R K B MR A 7 557 i3
BANMA. EREELET, AT ZRE A
i NTACHE, B B & itk

4.2 MEREX LS 5
KRR BN AR IR N B R L0 A& b
3

BB oR TOKEHRAR N Z 57 . TS R
K 5 o, AHER HETA 7 SEEBUR TR K ED R
AN B BRI, RDGH T SO 5 10 X
IKENE 5 AR IR L XA 5 e N IR ZR 2, DRIk i
A7 AT AR SR SR 1 R A KEN . K11,
X TSR EOD R 2, HAb T STCiE I
T R IR B, BB T AR RO .
A ST AR IR 2 BIHRANAR B DR T /MR EE R
HRABHG TR, A7 R IKKED
FIGRIL I B LSRR . YOy SR IE 2 1
i R VERe 2 v 2 R HAb Ty R R ARG
RN P R XA E . RAERIN, X
BT RAET I XHIR A KED, SECFE R R E
AR AR BB, B AR IR AT LA O
o MLLZTT, ARSCT7 SRAEIRIE 2 shsgBl 101
TS DX A i /N PR BE 2 o MBAZ2 TR 45 RT LA b
B, AT RIK N 5 IR R B AT AL g
B0, FEEG— YRR E AR BRI .
ity BRI A R, ARSI RAERZ O TR



PREE S ST B FEREHLURI R BUR oK BN ik 11

BRI EER T HAAS TR, RO R
()25 AR BE 8 b o AL BE 5 2 ] AR Ak S 36 &85 TR ok
F, EOHEEEWEGH, 7R BHRELIK
i R N, ELLE SUH R T X 1R 1B
A A S T 2R R v K TR ON RE R
BROEAR T YRR, BRI MR
P55 &
4.3 MRREEEEE S
4.3.1 AS[FJEE B 0 BE S A 1 S

NI UE A SC T AT B SR 3R 37 55t b ou) R B8 AR
b Epett, 926k E TLI60ADMPO3" 5/ 15"

PR R A VR I ity A [ 8 4 5o SIZ IR AMAI R
FASEBEE D a4 il 4 5k B 25 A0 B T ) b
Mro seoe B, BEEREE SR 20em,
30cm. 40cm. 50cm & 60cm, it {5 5EEE B
T EMG RN, B PR 7K ED X 38T B 45 B b 1 o L
1HE N 80% (FRANIA & LU it B 4 S2 58 A0 140K F Bk
B, DUHEBR XIS 2 R S R T, R
2 (PSRRI, Bt 45 20-60em [l
BP9 R B AL S B M, K DB B v i R )
(EURAARFRIE

*3 TREABETHRELE
st S| BETTI

-45° -30° -15° 15° 30° 45° -45° -30° -15° 15° 30° 45°
StegaStamp'™ 52.4% 79.4% 91.8% 92.1% 77.5% 54.0% 58.5% 77.3% 85.8% 91.0% 87.5% 52.9%
RIHOOP¥ 49.8% 50.5% 49.2% 50.2% 49.1% 51.8% 50.7% 49.3% 50.1% 48.5% 50.3% 52.0%
PIMoG! 50.2% 49.7% 50.8% 49.0% 50.3% 51.7% 49.5% 50.6% 49.9% 50.2% 49.3% 48.8%
Sspst 57.4% 68.3% 71.3% 68.1% 67.9% 49.5% 52.7% 63.5% 65.2% 68.4% 61.2% 59.0%
ESWIES 95.8% 95.9% 98.1% 97.9% 96.4% 95.4% 96.4% 97.3% 97.9% 96.7% 95.0% 93.8%

97%LL b, HAr, 30cm AbEUAS R ERER, ZEE
B8 W A (I PG A ST 0T, S RT3 8] 3 3 4
RSB AN DR 7] & T 40cm Ab H IR A K
HERZ, RN IR &N R 40em b= 1 &
BRI EE R a4, XPKER B i R i il — 2 5
M. %fE 7%, A0 StegaStamp™ ] DLEAHEEL H
KEMEE, BEAEBIERES TSR £ G
ZIAE . ZRARE, AL RELSMEE T
WORFE 7 R HAL ke R, BT HAh
YT, il 7 AN FREE &
FEPEAR

*2 AFEEETHERIE

JHEREY 20 cm 30cm 40 cm 50 cm 60 cm
StegaStamp™ 88.5%  823%  93.0% 95.1% 94.7%
RIHOOP!! 57.3% 54.2% 51.7% 48.9% 50.6%
PIMoG"! 64.0% 68.7% 59.3% 48.3% 54.7%
SSDSH 701%  70.3%  67.5% 60.1% 57.2%
AR 98.2% 98.5% 97.7% 98.21% 98.4%

4.3.2 AN[F) 1 B 0 B ek A 1 S 6

RVEAL SCA T7 R AR BE 3 3 5 0 A AR A1T
M, SIS FAT A I e 7R EE R BB 40cm
b, I PR P A& 0 5 IR R W A I 2R N B
PR I AT IR . Pk S B E T R H
FFE AR LA AE 104 R B BN IE T ), £
FERRRE R E N5, BN —45 2 45 1 6 NI
FARE, SEIREERUWER 3 N, AN RAEKFFIR
L7 1) 4% 48 FE R B0 T H g A K B SR VR
R, AT T R . BT AR AR KR
i 7 7 RS AR A, AN SC T R R IR 2 )
HH B 41 B A R AR KT BRI B, (EA R R AE
93% LA b (1) ey HE B R K. X R,
RIHOOP™FI PIMoGPIZETE N T.HF IE 461 R Tk IE
B IOK ENAS B SSDSHIZEAI £ 2 o7 45 T A S 5

SRS KED; T StegaStamp™i Bl BiSeNet SzHiU
RN S BEMGIE, BAERMKAERES =T A
#EEENE, AERMEREY S NH TR
(Y 5 LR 22 S AR K BN AR /7. iR 4
RAIAE T BT T RAEB KA E AT A,
RE A KR BT $5 02 I e AR 52 )
4.3.3 AN 5 LU BE B S P S i

BFXF /K EPIX 35k 5 Lo g g2, SIBG o e 4R EE
BN 40cm, SKH OSETHAE T 3, 8 45 5
BN B RS T KBTI IR S b sEsad, o
EUHR B 59 10%, A 78 55 50% % 90%, JL5¢
B 5 ZHXTHRERES, Z5RaER 4 Fin. MERES R
B, AT RAEARIZKE X3 & b2 R 3 DR
TSR R, KED R B B R G K YRR
96%LL I ML F, Xt %k StegaStampt
Ab, FRTTRX A& R R 2 . K Ep
X35k A7 EUAR T 800, I 46 7 23 AR 32 2 /K BT 4
HUAE /7. StegaStamp™ H7E 60%Z 80%H) 5 L3t
WR I R R B B RE, (B 7E B o bR i
HE (90%) B (5 K (50%) ik d o T,
DAl PR A7 16 5 A se AR O 1 1), S BUK EN LT
TVEPREL o IR A6 2R R B 55 3 P AR T AR
Uiy 26 A N B SR B A R, AR I B A AR E
Mo gil, AXTHTREETEE S A TR
LR R, 8 G W AT BRI R B
FERORIAE, R A] Sl 7K B HERR A% 2 AL

*4 AE S THFEEE

e 50% 60% 70% 80% 90%
StegaStamp™ 72.9% 96.1%  985%  93.0% 69.3%
RIHOOP! 51.2% 49.3% 50.9% 57.3% 64.6%
PIMoG! 48.6% 51.9%  533%  64.0%  94.8%
Sspst 47.9% 49.3% 55.8% 701%  97.2%
U ES 97.0%  975%  981%  97.7%  96.3%
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4.3.4 AN[FE A PRI S PR Sl 0

RBAUEAR SCKEN T R &z AR 71, 1EEL
WA R & i ( TLIG0OADMPO3 & 7 J# <
ENVISION G249G &orBf) SPdntaik & (/K
15 FEeFHL. R 13 FREFHL AUl w4 Xt
DEi R W M S M o e e HIE R K 8 < e - a ]
PR 52 A 40em, KPR B E N 30 AR %
X H A TSI EE R 5 Fion. SIS BoR,
AT AL TG WA KA T 1 R B
Bk o FRATTIC XS VU 2H 15 28 55 T 19 7K ER $E HUHE R 2R
HWATG o, THEHCSP ISR 2RI 96.9%,
J7 28 0515, X—J7ZFR U, AR XTH

BB M S5 RA JIRW], A5 RAE AR
an L SRA Y R 2 5 IR BRI, PR IR B
e g B S /K ENSE IR RE, 2 B o (102 AL RE
730

x5 TRIEEN THFESR

P24 %F TL160ADMP03  ENVISION G249G  #{ti H %
/K 15 96.4% 97.7% 97.1% 0.845
¥R 13 96.0% 97.5% 96.7% 1.125
¥E 96.2% 97.6% 96.9% -

I 7 0.080 0.020 - 0515

AICTTRAEH R ML B RSe R

. - &
B X 7K B R AR B S ) s AR N, BOHR oy AT
LR TIMEME, mREMEMNH L7 ANES . b
6 FARIFBRIIR T & A ENREMNIER

FagE 1 A 7 B 5 o AR A B ANIE] o L R

FEME BOREM i 7% FHIME K ZEE 7 FHIE BREM i %
StegaStamp™ 90.7% 12.8% 232 75.0% 39.7% 237.2 86.0% 29.2% 151.6
RIHOOPH! 52.5% 8.4% 8.6 50.1% 3.5% 1.0 54.7% 15.3% 32.1
PIMoG!! 59.0% 20.4% 50.4 49.9% 2.9% 0.6 62.5% 46.2% 287.2
SSDSH 65.0% 13.1% 29.0 62.7% 21.8% 433 64.06% 49.3% 336.4
N 98.2% 0.8% 0.1 96.4% 4.3% 16 97.3% 1.8% 0.4

DL B AR B R, FEAS[R) T 28 5 1R S 56 g
MR SRz AT . AT GE T AN RS N %
TERIGHEdE, WER 6 FronithEEE. ME.
07 LE ) B R s I H P IME . S R ZEE UL LT ZE
SRR DLVPAL S T R E . IR RN, AKX
T RAESA B st NS T B - IE,
Rl RE mERMERE. el b, K REA
] 5 25 A AN [A] o B R S T s /N 22 AT 2%
Ui BH LK ERFE I B s 5t P AR B AR e v, A5k
PR B AR B B AR S 1 AR AN [R) A R I R 4k
Seibrh, @1 T RIHOOPFI PIMoGE L ToiEEA
B M B R EEEUKED, RSO Rk 2 2
Fi3bF RIHOOPFI PIMoGP, {H 42 H v # % (1) F
A KIS Hofh 5 2. 48 b, AR RAEF
Yy PR PGEWEANE G & & FEE, H
EAFEEE . MEM S KA TR BN
PEREB SRR FE RS e M, B0 T At xS e 5
Z, moBIUE T HAERREEARSE AN
3,
4.4 BT EBIRERISHT

FRLAR B T TR B2 ) BT S R O AR 2k,
FUMPR FERGS B Mg 5 2 - s i (oD s
514 2 S A0 288 X 7K ENSR U RE R FZ .
T8 O B A A R MR 7S B B R [ 2 KD R HAE
R, BAEAR T RIES M 2T R L
e
4.4.1 Sy DS AR RN 3 AT

SOPEERICNGE Z M E R A, B
G PR BB LS ST S N

WRICHE 7 MRS, SR SR AR R
%, BB 4R R E T 480 BN
SO, 7 0 2 A IR AR HL K B XA B R
O, BUKEIXISAE BG A 1E LEOETT S5, &
IR 10% ¥ B — MRS, SRV B OE N 50%4
90%; ARl “EIEMMIAL . JKET X A b
NEBE) 70% 7 NHEAZEAF, SORT P2 & (U
AN NIETTIAD AKX 205 7P+, 1
Bk 15 MEER; B SLIRAE H KX
I ORI 700 HAL T A B, AR E
MU AZ 5y &, WL BEAL T P sh B 45 DY Ay se Bl
MU AZ ,  Puah B LAY fiy AR AR A S0 3h B 2 e s Ak
fiabr, ARG 8 MERWE ML, HAMBE
LB 32, RIS R 6 P,

AT SRAE R T LA B[ S 0D W 75 R R 1)
REDRFFAE 97% UL bk TR BCHERf ¢, H. 32 M
PR AR/, SRHUER R AT 2%.
FEAETBORP A2 SER T BUE . AR 70% RF I
BT BB AL RT BLERAS S ) K SR U B 2
171 325 A0 P A I 56 R B L K B R BHE ff R 2 32 DU Ay
W, PR ER AR, R R,
S A ORI K B BRI e e A

NARIUH S FE X KBNS RE T, Fefi1id
FETCEMIAL . 7K EI X3k HOM BRI 70% H AL
TEGE PO ISR T, AR RETE
Koo SIS NHFRAAT R, HAMABREE, H
FEAER RGB Fth s 5 AL i B R 5 DU 4.,
SKIGERINR 7 . B SOVEG)E, 4585R 1N
B 1.4%, V5 PRAFHG = KT
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x® 7 BHREBFEXIKENEREIEN

A 2l N P At 5 S ANERS:
ACC 99.3% 99.1% 98.5% 97.9%

LR PR, A5 AR KR AR A
CEEERR S A 7 AN Rip g Uil Y& =$
HEIHE T, HIRgE B B K AT [

DRGER, T8 BAE 1 HAE AP MR A R N (1)
ik St
4.4.2 RS PATE I BT

FEAGZR G (1 AS B S AR T, AT XA 2R
TUE SR 0 T L0 O RE R AR g 7, DL s

iy

100 SRRk ENHR AR B RERG) 100 PR AR ENREEY RN 100 B e e % 7k ED R ER A 30
bt PN e o7 % 98 Y8 57.57% EERi 7% e YR wmW atm b
) 5 2
g 90 % %0 % 90
# 80 # 80 #1 80
B B B
g 70 % 70 % 70
o o o
¥ o e X 60
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