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Abstract: 1In this paper, an envelope optimization based on adaptive clustering for open-set camera model identifica-
tion is proposed for the open-set problem of source camera identification, which solved the problem of low detection accura-
cy of the existing methods in the bad situation with few known camera models. Firstly, the clustering number of each type
of camera data is obtained by the elbow method, and k-means clustering is performed with this clustering number as the ref-
erence. Then the sub-class data of the camera model are described by the technique of support vector data description, re-
spectively to describe its hypersphere sub-envelope, and the sub-envelope is synthesized into a new hypersphere envelope
with more detailed features according to the class of the camera model. Finally, the images from unknown camera models
are excluded by the decision rule, and the images from known sources are classified and traceable to achieve source camera
identification in the open-set. Experimental results on the two public datasets Dresden and SOCRatES show that the method
proposed in this paper has better robustness and scalability. Compared with the existing methods, the three evaluation indi-
cators of KACC, UACC, and OACC and time complexity are superior.
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F1 Dresden HEE R IFHANERESR

ALY 45 Kkt R
Kodak_M1063 K1 2391 3 664%2 748
Olympus_mju_1050SW 01 1037 3 648x2 736
Praktica_DCZ5_9 P1 1019 2 560%1 920
Panasonic_DMC-FZ50 Pal 931 3 648x2 736
Casio_EX-Z150 Cl 925 3264%2 448
Nikon_CoolPixS710 N1 925 4 352x3 264
Ricoh_GX100 R1 854 3 648x2 736
Nikon_D200 N2 752 3872%2 592
Sony_DSC-T77 S1 725 3 648x2 736
Samsung_L74wide Sal 686 3072%x2 304

&2 SOCRatESHIEEHEFHBNERER

FABLAL R ] B R
Apple iPhone 5s Al 180 3264x2 488
Apple iPhone 6 A2 180 3264x2 488
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Asus Zenfone 2 AZ1 180 40963 072

LG G3 L1 180 4 160x2 340
Motoroal Moto G M1 180 3264x1 836
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i T Dresden 1 SOCRatES EI {25545 4 v i) R [6) A7
IR RESEs S 3L R 9N i N S s N @ O W TR S ESKE Sl
oAb 3, AF 5 0 RS o0 R 256x256 KNS T RE



P TP 1 18 R I 1 . 465 B AR BILR JRBUIE 1845

% o8 W T
SRR
ARSI FBIRS LE T AR

(DA OC-SVM Fl MC-SVM 1 57 FMG K IR HUIE
771 (Combined Classification Framework , CCF)!'";
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FRAH, 142 H k-means B AE K A — 2 a6 2 51
AEATLASE 3 53 530 R W ke A28, 42 1 R AH K OC-
SVM HI MC-SVM {14 G R JE IBUIE J7 15 (Combined Clas-
sification Framework , CCF ) AR ) ) e A AR ;

(2) A SC e 502 R B BUH e SR S A RS 1 B X L
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B FER 53, B4R 4 — S AR A LA B AR AE R A7 8 1
T 6,2 g A 3] A A
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(1) & %0 3k Y5 AH AILAEE Y 15 51K BE (Known ACCu-
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KACC= Sk A e R ot

(2) A HR 5 AR AL AL TE 51KS BE (Unknown ACCu-
racy, UACC) , FH F P4k 5572 % HE o o 211 ok U T4 1 g
I, S

UACC=

TR B4 R I P (9)
BRI B AR G E
(3) % K AH LA 7Y 32 51 8 B (Overall ACCuracy,
OACC) , T IPAG FEvL SR AR U I %, 2 S
TE AR R B R
JITAE BAASI ) PG K
4.3 5EHASVMAKREZMEETFHEXTLE
BT VAR AR SO S HA A SVM o RRE B A
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i) Dresden %5408 £ i 10 ZEAHALABI A 42 172 3 3 LI
RAEFNIRAE , SR B 10 2RI HLASE Y (16 0 3 42 11 5 %
A E— A ARSI A AE . 3Ok, 4 Bl B A —
FEAMLASE AL T oF 1 UG AE I ISR SRR AR, 10 2840 4L
AR PRI A5 [ g ) 3000 3 A Al . P 51 56 12 Y A
KRR PR T B2 A 3 v AR BRI 2R A > H oA
HUR IR 1) SR AEAR Z (08 4518 O, S 0 X AR R ik

OACC= (10)

1) KACC, UACC F1 OACC =AM 45459 20 B, AT DL B S
B TE A AR SO I R B L

A% S X Dresden LA % SOCRatES i H 4
R — AR LB Y I R AR UEA T TIAL B, 0 5 g
BYNGFEARRIETRAE, ME 3 PR .

R3 Dresden 5SOCRatES R ETFHAE  BAA
Dresden SOCRatES
ALK Y i AAALE R A E

K1 2 Al 1
01 2 A2 1
Pl 3 A3 1
Pal 2 A4 2
cl 2 AZ1 1
N1 2 L1 1
RI 1 M1 2
N2 2 S1 1
St 2 S2 1
Sal 2 S3 2

R4 RSHE6 PR, 5358 5 F J5 2 #E Dresden
AR T B 2Rk IFAH LB ARG BE (KACC) (A IR 5
HH ML RS R OKE B (UACC) DA K B R AR BIL RS D RS B
(OACC). i THEHLE A R1 765085 kb BR - 75 5] A 58
FEFRAEON 1, UL FE = 4R RRAE 25 [R) 2R AR R ) 4
ARV 2 I A 2R 4y, TR SC i S A SC R ik
FEDCAHMLAIRY (1) 3 A PEAN 8 AR _E A5 20 T AH [ 19 B0 .

W 4 Frs, AR SCE L K SC R L7 KACC Lt
e A T URR 73 . Hod AR SO D 95.29% HUA i =
S HERA R, SC VL LL 91.5% A 3055 — 5 . $ F k4
5] & CCF_AC % 9% (53.3%) L & CCF %4 ¥ (46.5%) ,
SCIU 53k 1 KACC UR e 22, R 42.9%. A SO
TRAEFRAEZS 0] A AL 45 i34 1 B T 2 0 45 RRAE
BE AT ARV R vh R —Fp S BRI MR 1) 8 25 155 Bl
T ATERIE B A 18] B R PE AR HLA B AR (VR X 2
HAth o b B AR ME TR B B0 . DR kg A TR 2 55 2 A
FRAET , 43 2848 AR AR A T 0 246 2 S0 A A T s ok 2 0
FEA 5] T AR SR 338 3 A 26 P AR A D T 3K — )
AL, AL A X 26 T LA Y AR SCRR A H SC 3k
£ KACC F4-TF T 3.7%, CCF_AC BB e CCF 35015
KACC F4F T 6.8%.

W5 Frs , 76 UACC R BR T SCIU 553k (1) F- ¥ 1
R N 84.8% Z Ak, Hopth 4 Fh oy ¥y /AL 5 . Horr,
CCF_AC B L 97.19% 3R 45 55 = 11 241 24 1 >4 A 1L
PUMAER R, AR SCA IR R T 96.1% M HER R BT
Kt CCF 51 (95.8%) Al SC B (95.3%). HARTEARKN
R VE AR MU RS 24 v R | CCF_AC Bk B R
HLHA T KACC K (53.3%) A .
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F4  Dresden BHRIEHENEELAZIEE BAL:% 6 Dresden BHEHEEHAZIEE B{L:%
HpLE SCIU CCF | CCF_AC sC AR LB SCIU CCF | CCF_AC SC | AEE
K1 52.0 51.1 60.2 93.2 94.4 K1 722 775 85.0 86.2 88.8
01 483 42.8 473 87.9 95.1 01 76.8 89.6 94.6 96.4 973
Pl 44.0 45.1 50.6 86.0 91.2 Pl 724 91.9 91.6 94.0 95.3
Pal 36.3 44.8 525 93.0 98.2 Pal 79.8 87.1 90.1 96.7 97.0
c1 674 45.8 51.7 93.1 94.1 cl 85.6 94.6 95.2 94.3 96.2
N1 34.1 43.1 535 86.6 89.9 N1 88.1 93.1 93.7 95.9 96.3
R1 76.6 50.8 50.8 100.0 100.0 R1 81.3 94.9 94.9 98.9 98.9
N2 233 51.9 535 90.1 96.3 N2 80.7 96.4 96.6 99.1 99.5
sl 34.1 42.1 56.7 97.1 98.4 sl 87.9 90.2 91.3 95.6 97.0
Sal 12.8 472 56.1 88.2 94.1 Sal 84.3 94.6 9522 94.1 95.0
AVG 429 46.5 533 91.5 95.2 AVG 80.9 91.0 92.8 95.1 96.1
%5 Dresden RARIFEHENEEIRFIIEE BAL:% 7 SOCRalES BHRFEMEVAREIRANEE  BhL%
AL ik : HLA ik —
ScIu CCF CCF_AC SC | ASCEk scIu CCF | CCF_AC sC AL
K1 783 85.6 92.7 84.1 87.2 Al 212 522 522 54.1 54.1
01 80.0 95.0 100.0 974 97.6 A2 34.1 54.8 54.8 68.0 68.0
Pl 75.6 97.1 96.2 94.9 95.8 A3 13.5 46.8 46.8 742 742
Pal 84.2 91.4 93.9 97.1 96.9 A4 56.8 51.6 64.0 63.0 87.0
cl 87.5 99.6 99.6 94.4 96.4 AZI 249 543 543 80.8 80.8
N1 93.5 98.1 97.8 96.9 97.0 L1 357 473 473 68.2 68.2
R1 81.8 99.0 99.0 98.8 98.8 M1 277 49.4 76.0 62.5 77.0
N2 85.3 100.0 100.0 99.8 99.8 s 293 56.0 56.0 63.0 63.0
s 92.0 93.9 94.0 95.4 96.9 s2 37.6 52.8 52.8 744 744
Sal 89.5 98.0 98.0 94.6 95.1 s3 213 54.1 66.0 64.8 79.9
AVG 84.8 95.8 97.1 95.3 96.1 AVG 30.2 51.9 57.0 67.3 72.7
£ O6RBRT 5 FIEBAE Dresden BIIEE - AU3& A AH #®8 SOCRalES RAEBEMBVEEIAZBE B9
BUSCRIRAIRINE , ORI AR E . TxE ik
THREAE 25 [B) A4 240 59 19 Z0 1), AR SO ] DU A 3 2 5C1U CCF | CCF_AC 5C ARSI
5L AU TE 5 248 2R T U5 AR AL AL Y [ B, 18 2 280 >fe 5 Al 917 82 82 8.1 8.1
AHLASE Y (35030 1 2 , BT 753 OACC IS 54 19 G L . U L
B 5 I IR LSO E ) BB WU e
SR A SCE L SC L . CCF_AC B3  CCFFEHE L O E
T SCIU B 0 , 3137 14 85 A LA S8 5065 B 43351 e L L
L1 70.9 89.0 89.0 88.0 88.0
96.1%,95.1%,92.8%,91.0% LA 2 80.9%. M1 873 014 915 370 291
F T RIME NIRRT S P EAE SOCRatES S1 902 990 | 90 1000 | 1000
BiAE FAYKACC, UACC KA K OACC BfE ML . Horp A 2 78.7 802 | 892 81.0 81.0
P SCHE LS CCF_ACHE (CCFREZ M H A s3 91.0 91.1 91.0 85.1 91.2
B 255 Dresden B85 45 LGOI B £ . X T AVG 85.4 89.2 89.4 87.2 89.5

SOCRatES £ 45 48 B I 2R A B i AR XT3 /0 , AT -5 3K
AR T A SN RS R PR TN 1,
PR 2 X B S 56 1R 2R A ) S B
BRa R —B0. d ] WL e BRI R AR 2
SRR AR SCR T 3 P I Sk 0

Wt 54 S 6B —XF L AL, S Fh Rk
£ SOCRatES B4i 46 - ity UM 3 3547 T T B . 0T
ATREA LR AR : (1) i T SOCRatES %4 4 19 11|
L REAKEUER A HE Dresden BUHE 587G T 1 [, I ERAEA 1Y
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%8 M T
9 SOCRatES BAEHEYRELAFIEE B9
b ik :
ScIU CCF | CCF_AC sC A
Al 91.9 75.6 75.6 93.7 93.7
A2 92.6 88.3 88.3 80.6 80.6
A3 726 91.2 91.2 85.0 85.0
A4 85.3 84.4 87.4 74.7 90.6
AZ1 65.0 76.8 75.8 87.6 87.6
L1 67.4 84.8 84.8 86.0 86.0
M1 81.3 87.2 90.9 84.6 87.9
St 84.1 94.7 94.7 96.3 96.3
s2 74.6 85.6 85.6 80.3 80.3
S3 84.0 87.4 88.5 83.1 90.1
AVG 79.9 85.5 86.3 85.2 87.8

PN 43 2 g 1) 38 B A7 THTSE -5 30 KACC, UACC LA
K OACC BIA FrFEAIL; (2) 1 T SOCRatES £ 4l 48 1y T4
BEIGAE A B 4, JLEMGRRAE AR L AR BILFA 18 Y (1150
oA HA N FUOA 75 i — 24258

25 IFr ik, AR SCH EE 7E Dresden B8 £ DL K
SOCRatES #4541 iy R I OL T HoAth JLAP XS bb 5 3k
1E Dresden 5054 [ 19 KACC ik 95.2% , #H [t SCIU &
PRI CCF 3L AR T T 49.3%,48.7% , 55 1 [R] S
UACC 5 OACC L RE# id 95%. 7F SOCRatES £ 454 I
) KACC Ky 72.7% , A1 Fb SCIU % 5 Al CCF 873 Bl 4%
Tt T 42.5%,20.8%, 5 I [A] B3 UACC 5 OACC #43#8
i HAh E AT X H i, 451 89.5%,87.8%.
4.4 SREZIFHENLL

AT F LR A SCRE 5 MS S A L S5 L
R B MS B B Sl — B T B 22 b 2%

camera

YRR B B o R B BRURRAIE , 2 T ok 2) T —FhAH
BLE 7 1 , M 3k G AR AR Xof W S 1) 5 A TR BIL
AR G 1Y 2 8L, B Ja LA 43 B0 Sk 0 U 79 i P 42
SR JE T A — R A AL AR bR v . %07k L RER
FEPN A BB Z R, R TR 55 1 2
KR B PSR

(1) EH5 B A (Known vs. Known) : 351 A B 4
ZH MR EIK A B AR IR A AR DL ;

(2) B 15 KA (Known vs. Unknown) : i A B9
P2 G — 4ok B CHDRIE R AHPLBL RS, 55 — 41k B
AR A AT A .

T Dresden #5458 I ¥E#% K1,01, P1, Pal #1 C14E
FE SR ALY NT,R1,N2,S1H Sal /AR HIHR
TEAHALELTY 7 SOCRatES B4l 48 e FE A1,A2,A3, A4
FTAZLVE R B HCRIE AP L1, M1, S1,S2 Fi1 S3 1k
R AR UG AR PSR . [ B LA H g — S AR MLASE Y 1Y
30% FEGAE Jy R 4E (4075 5 28 B MR IR AR LA B AN 5
FARHRIF ALY ).

WAL 4 FELS s, SR IR SUER R TR IR AR FLE
RIGRE | 5 A I SRR AR HOR AR HIA T4 5 | K Y
B A MS B3 AR SOk i R 43 28 ME R R PR (0 IK
G MS Bk R SRR AR SCR R 5 & R
I TR FE IR . Horb | K 4 4 Dresden 348 4 T (19 %
RSP SEMERGR AT L . A BV BV S5 B A SR
TR -2 A R e H MS BB 5.1% , 8 EL IR A1 7 52
B b AR SO B SR R 8 96.1%, T MS B H
H 86.7%. TE& 5 it 7R 1Y SOCRatES 3 4 It A 250
B 0 & A 7R BRIV L B SE R B AR SO S
T R Y MS 8925 7.3% , AE “ BRI RS2 8 |
AR SR T SR 2 ) MS 71 2.1%.

K1 o1 PR1 PA1 P1 N1 R1 N2 SO1 S1
model
K1 88.1%98.6% 92.0% 95.5% 88.2% 97.5% 97.1% 98.7% 87.1% 98.9% 90.0% 100.0% 85.2% 99.4% 93.0% 93.0% 92.2% 97.5%
o1 100.0% 94.8% 100.0% 95.7% 79.4% 95.0% 100.0% 95.2% 97.0% 96.5% 100.0% 99.5% 56.8% 86.5% 47.0% 87.5%
PR1 91.5% 99.0% 99.0% 98.4% 88.0% 92.5% 86.1% 99.5% 82.2% 97.6% 91.0% 94.0% 88.4% 95.6%
PA1 85.1%97.5% 89.1% 98.0% 100.0% 100.0% 89.0% 94.7% 92.1% 89.2% 77.0% 99.3%

P1

The Known Model Abbr.

The Unknown Model Abbr.

95.1% 99.4% 97.0% 99.8% 100.0% 99.2% 78.0% 93.3% 67.1% 97.4%

MS  AXHE MS  AXHEIE
92.0%  97.1% 86.7% | 96.1%

B4 Dresden AHAUE RIS AL AR HERT 2R X L

6 JUT 71 A Dresden ZHE A AR ML 7R 1EU 50 5 44 1
WR A0 . BARAE 3S LI MS Bk 6 ik &) T
100.0% (AU HERA 58, AR SCRE oA 241 (H o
1 5 7E 90.0%~99.9% IX_[a] P4 1) 55 5 H A SCBL VLA 30
ZH T MS B3k HoA 1241 . HAS SO i e A 0 S 06 v

5% K 86.5%, T MS 35k 7 Uk 52 16 (14 3R 1) A Aff >R 1
I T 85.0% , F v MIS 53325 1R300 o By R A AR A — 2L S 56
R E] T 47.0%. WL AR SCRE B SR R .M
L4, 4 & 7 7 S SOCRatES %5 i 42 vho A AL AR 031 51
BERWER R A0 . AR 35 AL IR AR SCETE AT 26 4111
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Samerd Al A2 A3 A4 AZ1 L1 M1 s1 s2 S3
model
Al 78.2% 89.0% 66.1% 77.3% 87.0%88.5% 100.0% 99.0% 100.0% 98.4% 93.0% 95.7% 82.1% 93.8% 100.0% 99.0% 84.5% 94.5%
A2 54.3% 76.7% 56.2%80.9% 98.0% 97.7% 89.5% 94.0% 100.0% 97.5% 98.0% 99.2% 99.0% 99.5% 89.1% 93.5%
A3 72.2%81.5% 98.0% 92.7% 88.5% 89.7% 99.0% 98.4% 98.1% 99.7% 97.5% 97.0% 96.3% 98.0%
A4 100.0% 99.5% 96.2% 96.5% 93.1% 94.8% 92.0% 91.5% 92.5% 94.0% 91.0% 89.9%
AZ1 89.5% 92.4% 91.0% 92.0% 91.1% 89.5% 89.2% 95.9% 88.5% 96.5%
The Known Model Abbr.
FCH % MS  AE
The Unknown Model Abbr. 81.0% 88.3% 93.1% 95.2%
€15 SOCRatES FHHLAL AL H 115 A T 20 [
TR & AR UE A 2R K 31 90.0%~99.9% [X 8], #H L MS 532 %10 Dresden B E] S ZE 7Tt AL
HAHER S MR | scIu CCF | ccrAc | sc | Ascmmp:
K1 18 703.8 948.2 375.2 11.2 8.1
30 SRSC I  MS T 01 14 540.3 111.8 48.3 6.9 52
25 P1 13 957.0 103.1 57.6 9.0 53
e 20 Pal 14 397.3 36.8 78.5 6.3 9.9
£ 15 Cl1 16 347.3 95.8 34.7 6.2 9.8
& rtes
10 N1 13 573.1 77.1 34.5 6.4 10.0
5 e i = pou i R1 16 283.2 72.8 72.8 6.3 6.3
0 ) N2 16 367.3 47.9 22.5 6.2 9.1
85.0%LLF  85.0%~89.9% 90.0%~99.9%  100.0%  [X|&]
S1 12 847.1 45.1 24.7 6.0 9.4
SR U A R 5
6  Dresden FHHLIE I G 5 AR HE R R 43 A Sal 10 237.8 382 19.1 6.2 96
AVG 14 725.4 157.7 76.8 7.1 8.3
30 LA = MSHE
25 F11 SOCRalES Bt iE) & & EXT L B fis
2 20 FHLEERL | SCIU CCF | CCF_AC | sC | A5k
ﬁ: 15 Al 8162.7 397.0 397.0 9.2 9.2
10 A2 8825.3 408.1 408.1 8.7 8.7
5 i I i I ! A3 8901.7 414.8 414.8 9.6 9.6
0 e . A4 9174.7 412.3 9.1 9.7 8.9
85.0%LL F  85.0%~89.9% 90.0%~99.9%  100.0% X1al
AZ1 9145.6 441.3 441.3 8.7 8.7
7 SOCRatES ORI IR AR A
& atES AL U RE PR 53 A3 L1 9318.7 391.5 391.5 9.0 9.0
BRI 2 A, A% SO v 7 O A BT L B mi | o490 | 4135 | 114 | 98 | 85
Y1530 00 AR AT BILASE IR0 F R T G 5 1 O A SI | 89327 | 4515 | 4515 | 89 | 89
S AT LRSI 0 T 1 25 Rt FLA B 2| 81437 | 4195 | 4195 | 88 | 88
fﬁﬂ?f%ﬁ% S3 89239 493.4 12.5 8.7 7.9
- AVG 8 866.4 424.3 295.7 9.1 8.8
4.5 BfEIEZFEXTLE

F 10 F13 11430 R T A SCHE i 5 HoAth ) L34
1:1E Dresden A K SOCRatES 545 4 - i i [a] 14 #E X%+ L
(H T MSHE 8 T UR B2 2] Bk MR B 2 > Sk 75
B YN Zrist 1] PR b L s ) &2 % B A8 v T LA SVM
AR LG I o T RIS e T il
YIZRRRAE A1 0 T AR SOk 5 Hofth 4 R FH DL SVM 2y
PRI IR A B 8] 52 2% BERS L) . AT SE B iz 1T
¥R 3% AMD Ryzen 7-3750H 2.3 GHz ZbFE 2%, 8 GB N
1£, 6417 Windows 1045:4/E R 55 .

2 10 M Z2 11 Fron , A SCH 3 7E Dresden 1

SOCRatES Fitdln i [P 34t ] 52 2% 5 3 1) 8.3 s F18.8 s,
MM SCIU 550 ¥ (1) Bsf 8] 9 #& 43l 35 3] 17 14 725.4 s
8 866.4 s. FLJF Kl SCIU Bk PR (H A T Klr 4853k
KRSk th PR 2 B — M R R e 8l 42
RCHFEA BB B, A RESR AR B I KAl 484, it
PR, WA I R L . BRILZ A AR SOk
FEAHMLAEARY K1,01 M1 P1_EAREE T O H i SC Ak i
THFER [R]5T /D i HAB AR AL AL S T 0] SC 378 il #E R A]
T R AP AL K1, 01 AP FT & I e Ay
2, A SR A P X A i A R 1A 4
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TETF2L 245 JIT PR 1 R 18] FSEAS SRR T i I A AR 3 114
BB/ I SR DI S 2 1 2k, et e T RdlE SRS BT AE B
R IR ] A N 25 200 TR 11, Hh T A AL
TRV RAEAS AR R, JUIBEAT SR 10 RIS B0 . 25 LB
A HEHAB T 75 A SCREAE I ] A L A4 i

5 &FRiE

FERCIAEE T 1507 G R JEAG T2 45 MR LR
A3 b EL PR B S R Y I R — AR SRR T
— PP IFRCAEE T R AL A A AL R EUIE 7712 LA
fif DT TR 35 T A0 RH BILASE A F J50AG I ) A . 5 Sl ok
T 45 2 4 — R AHALBURE 0 A E, HH LLZ R 2
BN S BIEAT k-means RIS 5 SR 5 1415 2] 0 FH LA 7Y 5
B 43 AT SR ) e SN 1 R DA 22 A
FEARIE BT J& A AU R S 00 - 45 i — A~ S L4y
FEAE (R RFAE AL 25 5 fi S 1 e ) e B ol 3 R HTABIL
LT () AR HE B , I X6 40 7 A 2 260 ke U5 1) AR 43 2K
U5, SEBRTFCAEE T B AHMLR IR S 5] .

R T UL AR R A O AR SCFE B RGOk R A
G 44 19 Dresden £ 45 LA M SOCRatES #4545 I
AT T ORI S2E , IR T KACC, UACC FilOACC =4
HARFGPR . WL Br K I 45 S vl LUE A0 LB
B FF TR 358 T AR BILASE 750 Sk 5 2 301 3 | AR SCH H Y B
RAEZ A e bR YR PR U HAE B AR TR A HL
A 138 DL R B ) A b o 90 S 3 O 4. R AR S
L T T I SR 28 B 25 [R) A 4 P A 1 kol B8
S R R —FlOBr AR TR BRI Z A, AR
P HE P T A S 0 A A 2 ol s R I i
JE R, A LA i A B SRy T E A SR A P
.

R T B3 2 A 60 S YRR LA R 50 Rk R A
AR SR 1 e A R0 R W AH LA AR B A AR U Hh )
AN BE e A R VR 0 AR MILASS AL R4 43 2 X ks R AR
K TAERIBIEGE F 1]
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