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Abstract: Complex geological structure modeling is of significant importance in fields such as resources exploration,
underground engineering design, and geological hazard prediction. Generative Adversarial Networks (GANs) have
demonstrated strong nonlinear modeling capabilities and pattern transfer abilities in geological modeling. However, when
dealing with complex geological constraints and the reconstruction of fine structures, they still face challenges in modeling
accuracy, structural connectivity, and modeling efficiency. To address these issues, this paper proposes a GAN-based
geological modeling method incorporating multi-scale feature fusion and deep separable convolutions. A multi-scale feature
fusion module enhances the expression of geological structure details and overall consistency, while deep separable
convolutions reduce model parameters and computational costs, improving modeling efficiency. Additionally, a conditional
feature adaptive fusion and progressive resolution generation strategy enhances the model’s sensitivity to conditional data. To
validate the method's effectiveness, typical models including two-dimensional river phases, multi-attribute ice wedges, and
three-dimensional fold structures were selected. Systematic evaluations were conducted across spatial variability, connectivity,
attribute consistency, and conditional point reconstruction accuracy. Comparative analyses were performed against multi-point
statistical methods (e.g., QS) and an improved generative adversarial network (e.g., CWGAN-GP). The results show that at
resolutions of 64X 64 and 64X 64X 64, the MS-SWD indicators of the generated models for the two-dimensional and three-
dimensional datasets are 0.016, 0.025, 0.007 9, and 0.008 7 respectively, which are significantly lower than those of the
comparison methods. At the same time, the average connected region size of the generated models is closest to that of the
reference model (300.59 pixels for the two-dimensional river data and 17 814.17 pixels for the three-dimensional fold data).
In terms of overall accuracy, the accuracy rate and MSE indicators of the proposed method are superior to those of the
comparison method (73.24%, 69.48% and 0.024, 0.047 respectively), and the advantages in efficiency and parameter
quantity are proved through efficiency analysis and ablation experiments. The experiments show that the proposed method
is suitable for efficient modeling tasks of complex non-stationary geological bodies since it significantly improves the
modeling efficiency while ensuring reasonable and high fidelity, endowed with broad engineering application prospects.
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Table 1 Hyperparameter settings
VR €
SR e =R
a b ¢ d
4XA(X4Y 5 000 5000 6 000 6 000
8 8(X8) 10 000 12 000 15 000 15 000
16X 16(X 16)° 10 000 12 000 15 000 15 000
32X 32(X 32) 10 000 12 000 15 000 15 000
64X 64(X 64) 10 000 12 000 20 000 30 000
128X 128(X 128)° X 12 000 I T
A RN 32 32 16 16
i AR 2 128 256 8 8
B AR T AR (A, 10 10 10 10
FAMRAEQR,,,) 500 500 500 500
2 2 B LA /) 1X10'/1x10° 1X10%/1x10" 1x10°%/1x10" 1X10°%/1x10°*
etk Adam

T ca 9 ZICor RN B A 5 6 22 JUHE S kAR BIR A 5 Sy — UM A MARE AOBAIR AR s d D ZOUIESEA AT B AR s e R AR G

FE 4 R 3 B — A 4 BE R R 250X 250
B 6 43 2 30T 3 AH B0HE 42 R — > 43 BE 0l 500 X
550 1 2 JC % 2 vk MR R0 4 . i B S A
PeAMHWEEE, B TSR, R
BN R A5 ) AR M O Sk AR B AR A )
WISR FH 64X 64 5 128X 128 K /Ny 1 11 X J5 4R %k
P kAT R0 0y, B & 15 #) 34 596 4~ F 39 644 A4S T
DX s, 45 9 1 AY Lo B R 4 S I 2k A R R 4

E =Rl T R /N S 120X 150X
180w a i EsS £ niEs
R RE Ak B A HR SR 64X 64X 64 % B A
Gy BRI B 4 90 1 R 4r U 2k 5 I AR B L 4
I 453 2] 4 664 A Il Zh B AR 5 520 AN KR A

NG — S AR SRR XL AT
DX 3 Bl ML 3 B — o B 9 A )RR R AR 0
AL IO X R ik R B EAT LT, NI AR S
Ji & 43 B A — B S A L Hrh ) G AR
B A A T X8RP BE B 12 A4S A5 (L 6 T
A SR 6 AN VR A A A ) g UK B B s i T
J@ Mk S B 258 2 4%, B A F X0 B 100 A
MAERN KRS AR E D, B EARNK
FE R BE B 7 1)k B 5~15 AN S 5, O TR
J7 1) £ BT ik S a5 A R A ) b o8 R M
{EN NI co = P o TN O i Rl N i <
FE A E LR M E RN 0, DL e 45 1 B0
55 s 7 XOSFE A I 4E R b — B .

22 BBHIEE

D I R UV D N 1 T S 1S I L I
[F] /) 2 8, X S 2 802 5 B A i AR
ROAE . IX S 2 B AR R R 4 BE R B B %
AR/ QN I I SN 1 NI NN - L i A E
1A R BCEE X N B (E G 3R 1 R

TEf 2 B S5O, B e AT IO 25, i 3 A URE
AR LS Sk i A S B T B A B A
SR QR 2 R B ERE V2 96k 4 AR 42 50 1
HEAT PN Z5 I 2047 DK, 15 21 55 0 04 A6 B2 A EE R 5%
A 5 BT AR BN B 4 0 6 Bt I 2R 5 I 2
W ES MR, R — IR
M o5 — 7 43 A B 5853 U %k . 5% Heusel ez al.(2017)
& H 1) TTUR (Two Time-scale Update Rule) J&
T I A AR A N R ) g A R Y A o R R

R2 AREANETHEMRER

Table 2  Generation results under different weights

MS-SWD(64%)(10 )

A (E e = YR

a b ¢ d
=55 A, =400 23.15 35.96 8.05 8.91
Ap="55 A, =500 19.42 29.34 7.99 10.53
Ap="55 A, =600 21.27 31.62 8.11 9.14
2 =10, A,,,=400 18.25 29.37 7.96 11.06
2 =10, A,,,=600 21.16 26.78 8.03 9.72
2, =10, A,,,=500 16.13 24.76 7.92 8.66

Horabood Fief LI 1.
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Fig.7 The contrast diagram of the variance function and its mean on the two-dimensional dataset
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Table 3 Connectivity metrics on binary classification river
facies dataset
B XA R KRN (R )
ERgel 1229 475.58
QS 2 550 243.43
CWGAN-GP 2950 195.22
ARSI % 1938 300.59
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Table 4 MS-SWD metric and condition point accuracy on the two-dimensional dataset

TITSr A AR H A A 2 0 B UKL A
MS-SWD (10 %) X MS-SWD (10 °°) )
Z R A R UER
64 32% 16% 64* 32% 16%*
QS 30.12 40.23 62.41 1 64.13 39.67 61.65 1
CWGAN-GP 25.29 33.48 63.32 0.97 55.21 33.28 25.22 0.97
KNS @RS 16.13 30.47 60.94 0.99 24.76 17.28 20.84 0.98
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Fig.11 The variogram and mean comparison graph of the three-dimensional dataset
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Table 5 Connectivity metrics on a binary classification litho-

facies fold dataset

M X (A PR XN (R )

SRR 231 42 838.32
Qs 1490 6 742.76
CWGAN-GP 1980 5145.35
ATy 556 17 814.17
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XYZ = A7 ) (4748 25 oA BCAN BT 11 B 7R, AR SC 7
A WA AR R A 45 T ] 4 5 2 2 A R i 2k e i
— B, U HAE XY P R O B, B X s
Vi) 725 S5 e O 4 O o A L MR HR AR (R 5)
3 B IE 1R TR o 48 M e P A AR R R A X
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Fig.12 Histograms (a) and box plots (b) of attribute distribu-
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tion in a multivariate continuous lithofacies fold dataset

IR 5O 24 % 58 DX R /N D T AR SO i ) e
LSRR ] 12 R T AR SOOI i ST R R 1Y) R
PR3 A 55 2 5 B v B AR UM, ik i — 2B iR T
AR5 % BE A R HE O3 TR A 4 b A ) i M oy A
FRAE . gE— 0 M, 8 5 MS-SWD Xf £ 8B 45 4 — 5
PEHEAT VAL (R 6) , A SCT5 ¥ 7 45 RUBE R 35 A i
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R A B R 5 2 2 SR A 28 (R 25 4 L i BE AR AR
B TR R, AR SO R TS AR T Tl
BB ERSE . A2 A5, HOF 3 d B [E]
AR T QS Ik, B Bt T CWGAN-GP, e 8l i
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F6 ZHHIEELHMMS-SWDIERMEMGSEBHE
Table 6 The MS-SWD metric and conditional point accuracy on the 3D dataset
TN EE AR A 2 JU I S AR A B A
MS-SWD(10™) MS-SWD(10™)

SMF R MER R A (ms/it)

ZMF R MER R I (ms/it)

64 32% 64 32% 16*
QS 12.57 2049 35.34 1 7000 20.59 27.28 28.77 1 7000
CWGAN-GP  9.37 1563 31.26 0.90 1.99 15.33  18.67 44.66 0.91 1.98
ARSI 7.92  14.13 29.21 0.99 1.65 866  9.51 17.55 0.99 1.66
A ] Y 43 B SR AR G, IR 7 A 3R [l 4 P A B I 485 2 1t/ 3% iteration.
e S e s (2 )
600 o B — ZEMR 6001 o B — BHHH
+ AR —-= AR + AR -== AR
400- 4004
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Fig.13 The generation results of the three-dimensional dataset and the reference model MS-SWD-MDS graph
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Table 7 Overall accuracy on a binary classification dataset

ZOUH RGO e S R AR
HAET (%) i A HET 2 (%)
Qs 65.38 61.41
CWGAN-GP 68.71 65.47
AT 73.24 69.48

RS SUESHFEELNEEERE

Table 8 Overall accuracy on multivariate continuous dataset

ZIUESKIAE AR ZonIE SR AR A

(MSE) P4 (MSE)
Qs 0.033 0.066
CWGAN-GP 0.038 0.059
AR5 0.024 0.047

(MSE) #:47 ¥PAk . D45 R A0 & 7 F1 & 8 i s, AR 3¢
D7 R AE 04y B 1 o R R 3 T QS A
CWGAN-GP, FH HAEBRRZ A LXES T HA
i e FRORE B 5 7E 22 00 i B2 80 1 MSE /N T X [
T5 ik, 26 W A O U 2 m M R 2 B
252 WMESW MR E T 5 3 5 U B A
HARRCR Ty T A AR, A A B E 2 A b T
R BLRCR aBr . BRI 4 0 DA bR S B R
TERE AT o3 B BN SR B O AF 4 55 = 2 B 4R
AT TN S AR AE AN R] 43 B B B I R st
] S SR B MO TR i 2 L S5 Rk 9
fras . R AT LA Y, 51 A DSC JE B BT A 7] 43
B A BEAY B8 epoch I 25 i 18] 249 B S0 20, G H A
o HE R O B R R o 5 UL R B AL A A
B F8 5 W S 5 19 AR UCE | 5 AR HE S BUE AR —
2, F B DSC 7 £ R34 80 15 S M RE 1Y TR] B A 35 B
8T IRt 50 LA . e Ah 6 AR ) B 4 T, fiff
FH DSC 11 45 #8978 2 R I 25 By B 19 GPU S8 A7 [ #
R S T R R E R S S S S =l T 7
2.6 HRALIE

R T B E BT IR B A b AN
ST 4R R 9 B AS TR ASE B ot i 2 A A1 BE A R . A
AR A T IR R4 | FUEN i 22 R R AE il A
B | EUAH R B AT 3 B A ARURI ] b P 22 RO A
fIE flt G 55 He AR BE AT 43 B8 6 BRI AN R &5 L R A
MS-SWD #§ 47 3K 56 0F A [7] #6 He % 2 450 R5 i 14 5
M), R FH R Y 2 50 i R RN T 0 T B OB A R
AR B B R) A A B A R A T B AR, R 10 JBOR
TTE 0o A A BRI T il S 06 25 R

HL4E 22 10, A 3D MSFF B 5 |, M4 T 4k
R, Z A R F (9 MS-SWD F8 45 I 42 71 . 45
W], MSFF B He 7 4l 42 A8 [a] KBS (%) 25 (8] R¢ AF J7 T
FEIU T W 5 0 O #8081 R R AU X AT A b 5 45
R SR RE 7, O B v TR BE L AR, X P 4R T L B
Wi 25 T 5 U T RE R A R R B, R
JEA R 138.71 G4 & 711.82 G, 4k il B AN FEA fr
it B TE] L AN 1.77 ms KMREHE B %8 21.68 ms, [A] B 2
Bt N 3.40 MBI ZE 5.58 M. bR 45 5 KA MS-
FF A5 4 7E B8 i A5 DR B2 19 1] B 31 340 200% _B AT Fr 47
Bl A SCHI AT DSC AR B 5l i 51 A% AR B,
4 RUJE ) MS-SWD 48 b5 lig A 01 2k MBS /9 MS-
SWD 1§ b & A $2 7, B A 3 5 i W3 > 2
32.22 G, AR S R0 I 2 > % 0.25 M, A A
FEAS BT 48 2% A9 I 6] i1 21.68 ms I8 /0 % 1.65 ms. 45 5
F W, DSC AR B 7E CRIE 5 = R B 1 [ B, 8 6% 43 4L
WD BRI AR LA AL R ¥ MSFF
I DSC W A5 He 2 & il 1, 1k 9208 30 7 i A5KS
L A AL ) 1 3R B P AE 52 B N R L T
BB, R AR A A R A LR
CIND SR € IV RSt e 1 N DIAS 3
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HR A 3 Bl |, i A B A 00 O 22 AR AL TR
IR, 2% BB Y AE Z2 Yk S I ) i 4 SR
b PSRN R, 95 % B X ] S 1AL Y
S H M e PR AL T — A AT HOBA B A S EDIE T AR
SO AR Pk B VAN R 8 P 0T BT A Al SR 0y Oy
203 PAE Y R T 0.05 Ay i 3 1k K F L 2% B R[]
MR Z B BERAE ST R EER RUET
LAY 28 A AN (6] B AL 2% 08 T 09 B2 AT & Bk L X
S 55 T4 b Ul W] BT B R B A T A S IR AR
(SRR IR B = Sl R SRR = o I T

3 e
3.0 SETBEE BT

YT G o S BOR P R 2% 2R B T Ty
EIZ ARG R M B T 2% R R 7



1124 HiEkF#  htp://www.earth-science.net %51 %

R TRSPBEMBRNNESRERENSBEERIUGHETLL
Table 9 Comparison of training efficiency between standard convolution and depthwise separable convolution at different resolu-

tion stages

SEX L epoch 45 WA AE Kk GPU BAF & Bl

GRS LR T PER ) »
- it i () (epoch) AI(GB) i (h)
4X4 1.136 3892 3.2 1.58
8% 8 1.194 6975 4.5 3.32
PR 1616 1.382 6451 6.8 3.84
32X 32 1.526 7253 9.2 4.24
o 5 64 64 1.717 7792 12.5 4.77
G4 ZE G AR A 4
44 0.219 3427 2.8 0.30
8X8 0.347 6 684 2.5 0.96
TEBE AT Jr B TR 1616 0.562 7092 3.8 1.56
32X 32 0.694 6934 5.2 1.93
64X 64 0.936 7529 7.1 2.60
4x4 0.945 4134 3.5 1.31
8X8 1.162 8697 5.1 3.87
o 16X 16 1.321 8 231 7.6 4.40
b i L
32X 32 1.584 9053 10.2 5.28
64 64 1.652 9837 14.3 5.51
B 128128 1.838 10 461 20.5 6.13
2 T £L UK B E A 42

4X4 0.416 4074 2.1 0.58
8% 8 0.543 8453 3.2 1.81
16X 16 0.694 9879 4.5 2.31

TR 4y B G TR
32X 32 0.829 8125 6.3 2.76
64 64 0.987 8 396 8.7 3.29
128128 1.125 9837 12.4 3.75
4X4X4 1.076 4 657 3.3 1.79
8X 8% 8 1.227 9672 4.7 5.11
PRt A 16X 16X 16 1.594 10 245 7.2 6.64
32X 32X 32 1.817 11476 9.5 7.57
o . ) 64X 64X 64 2.178 15783 13.1 12.10

TICOr A AR B 4R
4X4X4 0.347 5247 1.9 0.58
8X8X8 0.424 9782 2.7 1.77
WRIET B E 3 16X 16X 16 0.754 10 347 4.1 3.14
32X 32X 32 1.189 9978 5.5 4.95
64X 64X 64 1.515 12 267 7.8 8.42
4XA4X4 1.272 5127 3.7 2.12
8X8X8 1.715 11 276 5.3 7.15
bR 16X 16 16 1.987 12 378 8.3 8.28
32X 32X 32 2.142 11786 10.8 8.93
- ‘ 64X 64X 64 3.267 13 275 15.2 18.15
£ JC i S AR AR 4R

4X4X4 0.594 4937 2.3 0.99
8X 8X8 0.772 9834 3.4 3.22
W 4y B 5 16X 16X 16 1.171 10 276 4.8 4.88
32X 32X 32 1.481 12176 6.7 6.17

64X 64X 64 1.490 12 976 9.2 12.42
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Table 10  Ablation experimental analysis of different components

Baseline 3DMSFF 3DDSC o MS-S;’ZD( 10 ZHERM) R ATEREG) Aib P (ms /it)

N 8.35 16.36 31.54 3.40 138.71 1.77

N N, 7.81 14.28 28.79 5.58 711.82 21.68

N N, N, 7.92 14.13 29.21 0.25 32.22 1.65

F11 AEHBEETHABEEENIER
Table 11  Quantitative indicators of uncertainty under different dataset

MS-SWD (44) MS-SWD (J5 2%) 95% E A X[ P
. USRI i A HOHE A 0.048 4.1X 1o~f [0.045, 0.051] 0.34
SR 2N LIRS 0.024 1.8X10° [0.022, 0.026] 0.47
P ISR AR RO B 27.86 4.56 [26.86, 28.86] 0.40
% T T 45 4 MR AR 4R 15.14 1.64 [14.54, 15.74] 0.51

AR X S g ik P RS AU (Diffusion Models) 78
7 HG 3 A 25 R 9 A LR R v I L B R 2 AR AL
B A R T, U LA fiff DR AR AR A B 0 B R AR BT
D5 T 1 E R S A B B N 45 (CGAN)PE iy —
i o L0 A RS AL G ok G 2 R M T 2 O AR
14, i f% S X8 b S5 A A= il 2 B RS i 51 = 5 T
AR 3E ) 5 A G AR AR T i — DR T AR
BT i I e M B R D A R A A R
SR 1Y b BT ASE A 7E Ml BT A B T L
Ah, B s 22 6 35 (Implicit Neural Representations,
INRs ) 38 5z /N B pf 25 00 268 4 — 4 3t ot Js 14 37 o
i 27 pR R, BE 05 12 I A% S8 A 43 B R 0 BR 1, S5 R
Hh BT A G B S INRSTE BB i &=
J b, T 45 R N S R 22 RORE AR i R IR A, U L
6 T T EORG EE EE RN 583 A 9 Y M T

A S B T R S — il R T 2 RO R
I Tl G 0 B AT 3 125 A R i 4 o A BT e I 2%
R DA E T T RS R
52 7% M BT 45 A R AR 5 A AN OC R AL R oP A L e
X} R B 1] 43 185 5 BL(DSC) B 51 A 54k, A 5 ik
WEE T T IR AR TR AR R A AR
[F) B, Ay PRl AR B 22 B i Ml 5T 45E RY DL S RO B
PE 43 B A0S I M BT AR o SR R I T — SR ik
T AT BB AU RN e R 8 3 G G R Y
AT A, A Ty B TR S A By T R B A
E L Rl AR b B EL AT AT 2 AR 2 PR A R RIDRG
A Jry HB 240 1 A b BT A B R 6% B AL O e A
Y D 7 58, U LAl T R AR R R A B R oK
M S B N R Y 53X R G A 5 ORg R A Sife o, fif

AS B Y AR > i M ST Ry 1 v B R AN
32 HEMNEARSR

W7 T A A% O B B 2 TE 22 T 0 DU B (Al
L/ AE S L R W B R R TR R R
RE)WILRF AR T , ERETHE - SHAE
By 2 ROBE = 4 25 [a] % Jmy , JF 98 0t 00 ¥ 76 07 4k A7
FII DX T Je A R ALV o 5 3 IX B s . 5 R S K
B — Rl B A e R A Ay SO L, T
T P E FCHE 24 b BT R AR S RS B A
2Z 8] MRS - A7 - WG R AR R, R
A BB b BT 3% GE M LA W) SRR S 22 RO A i
T A, T S £ T 22 B8 U5 AU Al 5 T AR Pk

AR S Y T 22 RO AR Rl R R B T 43
B BRI A UK T 9 45 b, T R BAE B Sy b AR T SR AR L
T AT AT R B AR, O A T e 6% 5L I AR
LU RN 5 2 Tl S5 S XA ot 1) i R S . — T,
A R B 5 22 ROBE FREAE Rl A5 452 e AT (] Bsf 220 i [X
WREWEES S REH S, EWEG0 22
JRURE b 5T PR 2R 0 [ 4 A 2 WA 5 oy — Oy I, AR
AR Rl ML BE 6% 4 B A B 2 RO R A
A AT AR o AR Y = A R A T O A% 1 1 TR
B Ol M 5 2s Ml et —8iohE . 3 — 20 i, TR
A 43 1 45 B R 1 3 SR AR RS0 B, 1 9% HE 48 T
BE A ™ F b A 22 42 Ml T AR R PR B A Bl B O B
8 VE AL Y RS G R Ll O i A 2 A R
W29 0 = 4 b AR AT e s a4 5 A A
A G R B A TR R E PR M N B E
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JE A B 5 AE S BRI L b BT A AR
I HCAS T — o gF 8, (0 A7 A — 26 )R R T DA
1 Ry itF — 20 Wi 55 19 5 )

(1) A SCHR Y 22 RUBE AR AIE il 45 B e 7 42 v
BORS B2 7 T R 4 T AR B B A 2 R
WA U — P ry 2s 8] Rk BB A] DL4S &
Transformer 9 1 T 4K Hi £ 155 B8 7 R 9 HORE 2 119
A B B, 38 A8 SOVE R T HLE R T B R
IE A B R H , DT A Az J ok 72 v 3 20 A Ak b 5 45 44
4 RIEES Ry . B, o LR R Y 2
5 R B =i A 26 v, SRR 4 BK Bl 5 ) SRR
PR P ) A 2 A TR iy o L — B0 AN A e

(2) A B 5% 58 45 1 Hb o A 0 Ay o R L EE L
A 5CRE H5CHE PIp R) E A 7 1 A5 A 1 — 20 B 5 Y A5 T
A AT LR R R B A0 P ) RAE 2 LR Xof e 4
I A VE 5 OB AN 1 T A 0 PR . B AT LA
BT S 4 Bt Fl G BIL R R R 25 TS R Bl DT i B
BLAS 2 2] 5 i, i A O8O 1 O o PR T sl B R
o 5 6 R A AL E OC &R R, AT LLE A 24
55 5 2] A AR R R A R E (0 M AR R TE 4 R
16 1E ) If [ 25 Az B Hi J57 A58 R 5 otk A, 1 T b 5T k3R
P15 5 T 5 R0 PR e S R 5t B ik AR G R
HE— 25 Hi R AR U A THD G SR R KR Al Ao A A

(3) ATFEAERF S KB R W #E
BB AR RO AR A L S b o B 4 N o o
1 R AR B 7 43 B . R R A 5T AT LUK % T ik
AR I R NN - B =R S D G SE = %
PR TRV 1N S o 7 S e o s S I N
0 B VEAE AR DR R G R BE Rl A S R AR
M BT A AR B R AE Tk G R FH R S PR T M

4 45k

Sy ST IR TR A B T T AR AR S I M R 4
F 0 22 ROBE R AE 5 AR, QB M 2 18 T B
2 OB RR AT fil A A0 UR B 1T 43 85 46 B A Bk e
2 b JoT AR 7 JFAE 22 B BN A R X T 4R Uy 1k
1T ROREAE . A B B e 1A .

(1) 7 =4t 5 = 4k 55 2 28 LR | 7 3 5% 1
XF LS8 H AR ST VR A R 2% oR B i GE PE O MS-
SWD/MS-SWD-MDS K J& 1 43 1ii % £ 4k 35 bx I
¥ 8 ZF T QS Al CWGAN-GP J5 ¥ , fiE i # #b
R T 5 2% Ml TR 1) s TR R 1T AR AE S S5 R E A

(2) 381 25 PFRFAE Rl A B, B v Rl A - 25 A
B 200, PRI T AR RO LA AT R WL B 5 R
S ML ST B — 2, i RE 7 SR T A0 RS A ik SR R
L DT AR S BAT 1y O LS R S8 B 14 3 Joe 7

(3) 7H il 52 56 RO 0 B 5 A 1 5E kO Al 45
KRB, 2 NE R ik il & 5 3 E T 7 8 8 BUE
e ot A BE R BE 5 AR O R 3, B
RE 6 75 22 #0952 BL AR E i RO BE O 78 2 WK B
BN 3 b DR R A D 3 P R s R E
J& B R G R R S TR R T
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