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Abstract

Abstract

Computer algorithm assisted photography gains widespread attention. As an im-
portant part of assisted photography and aesthetic evaluation, auxiliary composition
technology has begun to attract investment in the scientific research community. This
thesis mainly studies the important semantic line structure in auxiliary composition. Ex-
isting semantic line detection methods regard semantic line as a special object, and fol-
low the basic pipeline of object detection, ignoring the essential structural information
of lines, resulting in poor detection performance. This thesis incorporates the traditional
hough transform, which exploits the essential properties of lines, with the powerful rep-
resentation capabilities of deep neural network, constructing a new end-to-end training
pipeline for semantic line detection. Besides, the evaluation metric and dataset for se-
mantic line detection are analyzed. And new metric and dataset are proposed in this

thesis. The main contributions are summarized as:

(1) Constructing a deep hough network which uses the deep hough transform to
convert the deep representations of an image to the parameter space. Therefore, the task
of semantic line detection in images is transformed to the task of detecting points in the
parameter space, and the time-consuming non-maximum suppression is converted to
a simple problem of finding the centroid of connected regions in the parameter space.
At the same time, this thesis proposes an edge-guided refinement post-processing step,

which can further modify the semantic line detection results.

(2) Analyzing the existing evaluation metric for semantic line detection task, point-
ing out its inconsistency and ambiguity, and then analyzes the applicability of com-
monly used distance measures for semantic line detection. Finally, this thesis proposes
a new evaluation metric to assess the quality of semantic line detection and emploies
the bipartite graph matching to match ground-truth and detected lines during evaluation,
removing redundant true positives so that each ground-truth line is associated with at

most one detected line and vice versa.

(3) Analyzing the exists dataset for semantic line detection, and giving a new con-

II



Abstract

structed large-scale dataset, which contains large number of samples and various scenes.
(4) Conducting a large number of quantitative and qualitative experiments, verify-

ing the effectiveness and efficiency of the proposed deep hough network. The inference

speed on different platforms and GPU devices are also analyzed. The detection results

of the deep hough network in natural scenes and the application results are shown, il-

lustrating the potential practical application value of this method.

Key Words: Semantic line detection; Deep hough transform; Hough transform; Deep

neural network
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AR XF A ST H AR B D I 8 P T SCERA I 1) 53k on AR LG 56k 55 73
Bro BT GHSEIIAET S SEIUAN Y, LS AT A AN SR Y 1 Kl £ DA KV E
Jiik, VLRSS REPEIAE . SRR HEAT RN B se s, R dhE mx L nl ik
XF EERIUETVE AN, IS IA JHEEATR . IR AT B Bl
RS, 3l T AREAS DRI DTRRIE,  DLR RT3 Gk (1 O B R
AR e, AEHEE A SCHR Y AT SCEedar ) U5 k84T I T 7n 4 2R

F—1 TLRINESITIMEAT
5.1.1 SCIGIREE

FEARSCH)SEEG T, F B LLIRE 2 S HESE PyTorch®7) 2 R IF e st 5, Rl
h T P IR A SO R B v DL AR AN TR e BRI A R, Al
T Jittor®8 FFUFAESR AT SEUG . R A SCHR K IR R R AR 4 (DHT) i J¥ 90T
tb, M R4 CUDA 4af2sEBL T DHT, i frf 2Lt 43 3 T35 38 ) Python API
SCHL. AEXS HLSEEe R, ASCH BN RTX 2080 Ti GPU L #HEAT S8, 1k T4 He
AN £ B R 55 Jittor AEZE (RIS SR I, AR SCRAT T B2 1) GPU #4453
DA B o

51.2 ML

AR SR TS e MR IESR S () CNN, 3 LA FH N AR R PR 11
[ 4 455 1) ResNet50131 I VGGNet 161891 15 Jyig T M4, il H FPNI®T $H 2
FERFERFIER 7R o 4T ResNet M4, F LA TAEPOO2 fiw A M, E)s—
JEAE 2SR, R B BN 2, SR REE B R 4 Ol JROR ) A%

513 HBSEEE

RGN GTET B SHNBOE . RN AR L 8 A5
P20 0 H R TE A 1], O AT s s e i, 334 TR A A I TR RS
SN 5 x 5o FEXTR ETE K W0 45 (¥ i Y BEAT B (AL AL BRI, R B B E Y 0.01,
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R SIS i

AR JE 0T A B A i R, FEUITGRANINRIN, A SORE FRST R B (400,
400), LG4 L5 Ab BRI R RN S o G RIS, RS 2 i B 2R R A R
SPENRIGEIRON b AR B R s . AEUIZRY, A AR AR 8.

FEMZARAGH, A A S BCE R Adam PRALZEPH X6 BT BN Z5 30
o, RIUBUEE REURARHOBE A 0, 127 ) SRR 5 37 8 & 23 5l Bk 2 x 1074
0.9, A0 (5.1) PHIEALIAIRG A0, Ar ¥AE52. 1 TP EA H T

5.1.4 HUREMEIEGRE

ARSI S AE SELIT R SR A A SCER ¥ NKL gk Bt AT . PIBdR AR
SUHBER A NI RE . 2% SEL Bl CE N (s, ASCTENTA sig
DU 22 AT R e BEAT B g 5l DALORFF T IRIRI K 2 XS Bl B4, O 17 S5 1)
PERE,  AROK AT USG5 ik (0 Bt 0 5tk 7 3, AW B g e A3 I g e

5.1.5 M EER

A I S I T SO TS DY FE R o TR R, A S B e
o, E I HF Y F-measure SRIFATHT B, 1758 B0 EESEE Y, SKRAJET CD.
EMD #1 EA-Score [{°FAERf# . 44[0]ZH F-measure KA. JF/E8MRHE T,
XA 2R FH A DU s i (1 2 1 o IR DT R (R VPO R DA &l Al 8 1) 14
ik, HEAT A4 .

i < B O /My
52.1 =XEREIHE

A (3.2) THIEALIERG A0 A Ar & 2wtk BE RS T AR N 2. EA
R © Ml RO B EGE /N, BRI, BN, BB,
BT EARM R . ASCHE SELM Bdii 4 1A FH AR AR R vk - 4R 408 1 144 ]
B%, DMEAF T AR HIRe bmiske b T 1, A EA-score 8 &2k (MARBME .

AR SCAT AL BR T B i i e AL (0 TR B, A6 28— B, Sl £ B Ak
k& AO = 71/100, S48 Ar, S5 405.1(a) . HRAEEIS.1(a) PTE RIEE 5, B
H Ar BT BRBEREBE 1 e 818 LTFBEIS PR, FEAT e Ar = V2 BHT. fE5E
BBy, [ 5E Ar = V2 SR AR A0 %k, 51E5.1(a) IZEIRAHAL, &]5.1(b)
LR MR A0 T BB VERE S e T BT, BGOSR N R, RIUE, B
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i 80 i Ar

0.85 0.85 -

0.80 0.80
o 0.75 "‘/‘_’ﬁ . 075 .
3 3
[0} [0}
3 0.70 © 0.70
£ £
& 0.65 & 0.65

0.60 0.60

0.55 0.55

4 3 2 1 0.04 0.03 0.02 0.01
Ar X \/E Y XTT

K51 B [ A R R A0 = 71/100, AF AN A B AL I R Ar NP BE
AL R Ar BORARR RGO R B . AP DR RE BRI Ar = V2, E AR
e AL IR R AG I HIPERE .

P10 A0 = 71/100 4 M JERAL IS & k%, B, AU A6 = /100
Ar =2 AT EAL, 4N R EON |

® =100,R = szfp (5.1)
Hrlr, H,W 2y DHT i B8 e (R R AiE B 4 38 )T
522 E=X LR

FEATE T, KA TR R T R L KM 45 751k (DHN) e TAR G K
AR RS FH HEDUS A 4y 10 Gl 25 (0 45 7570 (HED+HT),  BARIA 1) TAF
i B 45 SLNet!t BEATX LU SESG . fEE4 77, X HED M 4444 H] SEL %4l
SRHAT B ISR, JFCTE EAE N R R R Gebrit, URTHMESS E N, 2t
TR HIR L

5.2.2.1 71£ SEL #UE&E LAI*TLE

HoE, ASCAE SEL £ kAT SEEe, XPE T AR AR R R ILGS
RSUELE THE SEL B4R AR kR ILERE, Joh iR IEfR A
[, B BIELE 0.01 ] 0.99 & 99 ANXIA P A45 . RME P ik 2 JmT LA
Fih, I VGG16 8l ResNet50 15451 W4, AL T kYRR 2L R MR B2k i
SLNet 1 HT+HED 34 /5%, R, Al FHANE I EAR#E, W EMD. CD AIA
SCREH) EA, B AH R, OIRTEDE T EA $8FR 1A RS B . R
TRSAMBUEXT EL g5 B, AT XS EE T F-measure- 3 {5 FIAE A - A [ K g2k .
K529 LU, 1 F-measure fIZH, AT DHN J7iEAEAN A BIAE TR
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F-measure - {14k PR i1k
(0]
— 0.6 it e b e
2 S
€ 0444 ; ok pap SISV SURN ST T D 044 H -
I —— SLNet-iterl a i — SLNet-iterl
SLNet-iter5 Pl SLNet-iter5
0.2 4 — SLNetriterl0 -..iioio b N\ 0.2 4i — SLNet-iter10 ;
—— HED+Hough A A - i — HED+Hough i
00-.:;|1:: ....... : ....... : ....... I.I ....... 00..I.I:: ........ I..I.I ........ ; ........ I. ........
0960}60}60360‘1&60‘660‘660‘160%6096 0960:\‘) 0}‘) 03‘)0‘5“) 0‘66 0@‘) 0"\‘J 02,‘)
IS Recall

52 JeWl: AEBIME N F-measure. A7&]: HERfR-FRER L. ASCHE 15K
M 5 R SLNetl*] Fgt e AR H, hal, RIEZEIT 10 480947 B 414k, SLNet {3~
R ZE PR

%51 #£SELW L, fliffl CD. EMD. EA RRVFFRAER € B LA, Hip Py Ry FAY
TP UEZ . A NIZEH F-measure {H. WRBEE R ME (A ER) 75144 F-measure K
i e H A 7 v

. CD EMD EA
RRES P R F P R F P R F

HED™I + HTIT [0.491 0.578 0.5310.461 0.543 0.498[0.356 0.420 0.385
SLNet-iter1[4] 0.740 0.905 0.812/0.723 0.888 0.797 | 0.654 0.803 0.721
SLNet-iter54 0.826 0.841 0.834|0.810 0.824 0.817|0.735 0.747 0.741
SLNet-iter101) | 0.858 0.821 0.8390.840 0.804 0.822]0.762 0.729 0.745
DHN (VGG16) |0.841 0.835 0.838|0.830 0.824 0.827 |0.756 0.774 0.765
DHN (ResNet50) | 0.886 0.815 0.849 | 0.878 0.807 0.841 |0.819 0.755 0.786

G HAR T . AE PR g, AKSCIY) DHN J5 341 18 i e ey T AR B K. 25
UL EGUR, AP IR B R 28 5 i B AT B IR AR B

5.2.2.2 NKL #EE LG R

AN, AR TR NKL 0854 g 8. i+ SLNet* Jf KT
PEINANS, {5 HED JAZATIE + 78 RARH R B4 )7 AT A 0] Lo Gk LR
AL T, Horh HED 3 2 k6 il #% A1 DNH 348 A NKL oda 48 53571 5.
45 I 7E NKL 304 4 L 48 ] EMD. CD 1l EA AN [RVEI 7 R 43 80 5 vl 8,
WELEANF BE R B UER R . P2 E PR F-measure. 18 5.207 7K,
ARSCHEH ) DHN J7 729 845056 T 35 26 7770 (HED i Al 2% + 2 KR4, H
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R SIS i

*1 DHN £ ResNet50 # 1 R 45 4l 5 Ik 21 T i (R IBCR

%52 NKL#di% b, /1] CD. EMD. EA ANFEVEN bR E &k, Hh Po RV F
RV . P2 F] F-measure {8 .

. CD EMD EA
Ik P R F P R F P R F
HED*T + HTIT [0.301 0.878 0.448 - - 10213 0.622 0.318

DHN (VGG16) |0.750 0.864 0.803|0.726 0.837 0.778|0.659 0.759 0.706
DHN (ResNet50) | 0.766 0.864 0.812|0.743 0.839 0.789{0.679 0.766 0.719

5223 BITHEN L

FEAT T, KA R D7 AT IS AT R R HE N, A0 5 A R AR
SLNet4l, 2 g FAR 0 5 10 AT FE L FASCHE Y RVR B R W 4t ik oo,
SLNet!*) R HT 3475 24§ | HEDI) W A M 2/ J HlAb #2598 . SLNet 1) 3E
KA S K 515, AU KA 2 LA 2 B N . tb4h, SLNet
A8 PP R 2 kAR H G SR 2 S, DRI, M R S kAR G . AR T, AR
P&t ) 7 AN R B — T AR AR nT A3 B 25 5L, 1 H NMS v] {40 75 S5 )
T SR X O

FEXT LU IS R TFAS IF, PR T 38 SCERAGT I P I i) T4 5 ) 52 PG v o S A4
[R5z, ASCRIH SEL #2478 L4k, Jfit
PRI RITFES . 5.3 R T ANFRITTEEA R BE R I T R4, 45 R, AL
P& H I EAR RS B O B ik I At oG b 77 o AR ST I T AN 7 BT 4
HMRLER, an RAMED) ER BATIE R, WIATE LA A0 . ik F] T 49FPS
(R RE, Rets S b AT UGS k. JLrh, RIS A —Ri%4X, SLNet
THSRNG T IR FERE R 4% Tk o Ui WA SCHE IR R B K M &% J7 v LA e i) 32
ATIEFE, [R5 R I g
523 EMEEE

B T AEEUE B e S0 LeAh, R SCHEAT TR IS R eI AL, i TR
GBI AR TR, BI5.3/8R T HED+HT. SLNet 2548 1 1 10 ik
H1 DHN 7t SEL #4l 4 EIIZAMRR g5 R, It 58I ST GT Xt A
R g BT LU, HED 45608 KA 7 (HED+HT) 55 7= A sk, 1
SLNet [FJASI &5 AT 56— UOEA G ]EL,  BEE AWk, &5 R4, (HAER
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FEE SRS A

Bl AN SCBE Y PRD IR S R W 2% 7 Yk RE s 2y ) e 45 B A U &5 SR L SEARTE GT
At HIRIL

R 53 ANFTTEIR I LEAT . A SR LA R I 48 53 (AMIERT ER Jr AR BB
FET ) AR I R BT Al P07

Jivk WZEHERE | NMS | A | S
SLNet-iter1*] 0354s | 0.079s| 0.014s | 0447s
SLNet-iter3!4] 0.437s |0.07ls| 0.014s | 0.522s

SLNet-iter1 04! 0.827s | 0.068s | 0.014s | 0.909s
HEDM3! + HTI7] 0.014s | 0.117s| 0.024s | 0.155s
DHN (VGG16) 0.030s | 0.003s 0 0.033 s
DHN (ResNet50) | 0.017s | 0.003 s 0 0.020 s

. ¢
- - = B—
A i = 8y
P
z = =8
; i

%15.3  SEL itk BRI i 45 3= o T SLNett! FlZ s Az #el7), A
SCHEER A IS B 5

FEASCH K NKL Bfi 4R 1, 45 ) 7 ASCIOUR B R & ik AE AN L I
ORI EE R . RS AR ERE R 2% T iR AE NKL _ERIRIEE R TLAE Y, ZEA
RSN, Eshikit. HE. @Y. Fs. W B =N AR
FERIZPE T, DHN $RELT & B TR X2kl 4R .
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FEE SRS A

=

BS54 (ENKLEGRIE [ HoR S : A
AL R

I, G r RS R DL Y, 35 SCR il (1 45 Az 1 B 8oh BAT 8 %
SR, IXAR SR HAT TR R 7> ThRg, RERsAE R Bh BRIl G2 AL S5 Y
LR AT R AR

5.2.4 SHERSCLG
FEATT Y, BEAT T Rl SEE R IGUE A SCEE 1) DHN 5 v B BN 2H 8 47 1)

AR, AT EIXSEL, A0 FE DHN 24 A R RSB fa] (149 fil s 36 AN i 5 | 5 ik
PR HL R T RS o

52.4.1 REZEXMEZRIEKEB S

AT G W IUIR L KM A7) o iR T AN FEIRY B, F o0 A
FH T4 AE 43 [R) A8 e (VR S B A8 e (DHT) A, TRy £ REERFE ) FPN
45412 REE DHT 4589 (MS) « FH T2 5505 () B 42 A DN ) P 25 J i e A
(CTX)

AR SCHE ) DHT AR T 487 i 2Rl 77 vE i A2, DHT 1F %
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R SIS i

R AN A DAY B S d AR 35 ResNet50 A DHT 5l gt FL ALY,
[ It 2 B0 ) T AT M B N 2RI A0 R OB ek S Bl R 45 R R
Sy B UE 2 RO DHT Sl (F MS 77D BRI N IR EN A 48 CTX 1
B 73 2 KB DHT M1 CTX IIAERA MM 5, 73 e iE ForE e . o g
T ARG SESUIR . R5AJER T ANFDERAE SEL Ha s FIZe 2
[RBRNT 45 RSB MS R CTX ] LA T+ DHT JEZe e itk s . My
YA A G R ER, BRSSP BE . AR5 T IR S U6 &5 BT Mt e B,
RN T 500 T A SO 0 7 A H B

5.4 STEEAZLRGE I RS2 K . DHT QR IREE KA 5 ResNet50 £4) i 1) k28,
MS F A8 FH 2 R EEFEE DHT, CTX S5 BAN 2Rk 28

DHT | MS | CTX | F-measure
v 0.664
v v 0.758
v v 0.771
v v v 0.786

5.2.4.2 B%5|SR%H0A

FERT AT B sE g0, 45| S 4 (ER) IERAHAMH, B4 ER
FEAE N TNIER — AN ik, A TR AL ERE Ak iy ORI . A IR R
T ERAEH B RNE, FRea T AT tH R FEAE T 25 e & ER A H I (1) {8
iR, Hde, MR T ANE S, I ER AL gbERE. Hd 24 6, #37 ER (148
R (A (3.8) T Lo 528 4 i ik R H ] ResNetS0 1 24 1 9 2 75
SEL 4tk LREAT R .

RSShE IR 6, 187, MEREE LT G R. MbEA 6, 4T,
FRAMAR R, VRIS SR R 2 AR, PRI AR SO BRI H B AR
S 6 MEME N BRIME . RIE(EYERETE 6, =5 WL, & 6, =5 NIk
W o WHEA S G, MK T IREEE KM I EAT A R M g FIE R 42, ER
J AL B R IAPEBE o

25.6J8R T AR S T M4 75 NKL F1 SEL $dli 45 L& a8, T
TR FENT LU S ey B T ARE, ARAMGER T4 PR Emh . A b/
F-measure {7, 5 H T AEALE BI{E 0.95 T F-measure {H, c/F F@0.95,
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BILE SRS

#* 5.5 AHAIE 6, B DHN+ER [¥7ERE. #5811 ResNet50 4T M 2% 7E SEL £k b
WM/t 6, = 0 AAERAMEH ER K4 DHN J732:.
Precision | Recall | F-measure

0.8190 | 0.7530 0.7861

0.8199 | 0.7561 0.7866

0.8208 | 0.7569 0.7874

0.8214 | 0.7574 0.7880

0.8213 | 0.7573 0.7878

0.8212 | 0.7571 0.7877

O W W= o™

® 5.6 MHAFRETMEMESEEN, BBEMH (6, =5) MAM ER I’ TERE.

Dataset Arch ER P R F F@0.95
VGG16 0.756 | 0.774 | 0.765 | 0.380

SELM VGG16 | v | 0.758 | 0.777 | 0.770 | 0.439
Resnet50 0.819 | 0.753 | 0.786 | 0.420
Resnet50 | v | 0.821 | 0.757 | 0.788 | 0.461
VGG16 0.659 | 0.759 | 0.706 | 0.434

NKL VGGI16 | v | 0.664 | 0.765 | 0.711 | 0.472
Resnet50 0.679 | 0.766 | 0.719 | 0.459
Resnet50 | v | 0.684 | 0.771 | 0.725 | 0.486

TR ST, U0 R R AR I 4 S . Ak b i a5 RS M R, 1]
SRR ] AFEAS [l R AR 55 A7 Ot TGl £

5243 HEZEIMZEHIER

AT F BT R BERE R 48 18 Jittor VRFE 27 SIHESE EIIEAT 8%, DLRAEA
[ GPU ¥ & AT . Jittor &1E K H ERER R SJHESE, nTH T
P LG RN R AR, 1925 T “JUH FRG” M “g—FE R HoR, s
Z51E Jittor HEHE N REMS R AE EARBUNE A . T M — 20 I AR SCHRE R B Ok
W4 718, A A Jittor HEZRIEAT DHN [FIs2EL, X B HAH LU AN 25 PyTorch S2ER
FECAS BRI T 1 400 o

RSTE W T IREE R MWSLEA R W& FIF 5 Is1730%, L FPS N1l &5
e 4354 T TITAN XP. Tesla P100. RTX 2080Ti. Tesla V100 (16G PCI-E).
Tesla V100 #1 RTX TITAN iX JL/NAN A AL 5 (1) GPU AE Ry oF EAE AR i AT AF b . ]
1 bs R 9 4% AR IS AT PR AL B R B . AEEAT R LI, TR TR
JEERE S 2 1) W 2 HEBR T4, 10200 T e ab B R, il A AR S SR 4y B
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R SIS i

R 5.7 EHIAE GPU B AR5 N RN L, (8] FPS A1 iy i f 4 HA
5 JEVETE X R AR 5 ER Ja AL B R .

TITAN XP Tesla P100 RTX 2080Ti
bs=1 bs=4 bs=8 bs=1 bs=4 bs=8 | bs=1 bs=4 bs=8
Jittor 44 54 56 42 49 52 82 98 100
PyTorch | 39 48 49 35 44 44 64 71 71
ikttt | 113 1.13 1.14 120 1.11 1.18 | 1.28 138 1.4l
Tesla V100 (16G PCI-E) Tesla V100 RTX TITAN
bs=1 bs=4 bs=8 bs=1 bs=4 bs=8 | bs=1 bs=4 bs=8
Jittor 89 115 120 88 108 113 27 74 106
PyTorch | 38 75 82 10 34 53 9 15 34

Lt | 234 1.53 1.46 880 3.18 2.13 | 3.00 493 3.12

T FE B BT I R RS v E 5, HLsc Al L 25 1 2 2o BR Bk
[ LLE F|, 7E TITAN XP Fll Tesla P100 I, {#H] Jittor P34 1.15 224 Nk,
IMAE Tesla V100, RTX TITAN 58k &R~ b, EFRIANFER bs, JLFH#A M =
fEfrnig, o RTX TITAN 7 bs 24 8 I, AEIAZ 3.12 f5 (1 nid. 15235 Jittor
MEFREGHER, DNH J7VEAE XS T BRI UEAT mod SEALA I, % e hn B H
TR % R A

52,5 FRBAG=WMNER

W, AEA/NAT, KA SCHR R B R M 2 N LA A SR OT B 5, IF
MR S5 R B G, RN BRI A TFE . RN BRE
WP R s, BT S A . RN, BT DA B AR
ARG TARKE R, AT RARRL .

BIS. SRR T IR R 1) A AR AT 3 LIRS 45 %, aTLUR W, R
® BRI S, REIRES HARG L, H AWk, RN, Es.6ERT T L
KA B ARG ETE SRR, MG R LU Y, A SRR AR R R
2% VAL AN TR I IS 5 AT — @ IR S b P, e S T 5 1) e g 1
S EAT N HAME.
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FEE SRS A

5.6 IRIEERMIERAET TORERM HARETT I 5 h IR N 4 1

E=T AHEHNA

U SCER AR NPT LR FAEVF 2 400, kS 2k il R IERSLL g 5
A FNEE A U AP AR SE AN SCHR IR BB SR 5 v, Xk B AR MR AT
B SCEATIN, R I IR IR =AU, o I R 46 2R

H AR RN S B IE N ] o K2 BRI K- TP AL K2k,
WAIERAT I e, W R e Seo AR TN, TP 2 (R, s
WS H PR TR, BRI R EG, AR SER S, K57 T
£ ARG K2 g5 R, SoKFRE5F e i i Ja BB b, i
TR EA I —FEF IR TR L, DAL, A o SCE iy vk By el
IKP 2o AR AR BB LR K 2 (1 A BE T % 2KF, IRl 2R . Mo ih
SCEAIN 2 22 4, DA BEHE K W0 4 i LA S B R ORI v K rp 2
USSR A Y, i /K- 2R 1 1) BB RS 7 A SEASE (R T

47



FEE SRS A

Kl 5.8 S (AN B R i % AL

XA e R G AU H o B AT i 4ot B R AT IX o 1, SRR
AT B O, WG TS . W &S, EHGRe LR
AN JEIUAS B BRI, 3o B AR B AR AT 55 HATAE O . 185,87 T KRR X
A g R, VUGB AR ILAT R, b E 2 A SR H R R
W4 AT TR SRR TG 2o AEREATHIZRALI, AR e G I 280 F10) 15 S Pl 45 ) 2
JRA T DI, AR JESRABEAS 1 XA T AT R s I BE A A R B, ) A
il e EEahSA, B RARIE N 7L B R Xk

IJr e B N B R E T BL = KA. e
HILEA B R M RS, ISty By A AR O B 8o AT PR
LA 5 B P e BN SR iR R T P2 g, R LGB TR
RS o A1 30 I AR B R W A 34T T LA, Ao R i 32 e, RIS
AP 25 PR A I 7 1000 SeEAT B ME AR KR I o 3 I LRI S A
WAV AR, R WY T BORAT MR S e e A . 590
Ny A SPERIDN kS S i SR TS N el < SR A FIDSETE R 7L UN el il

K 5.9 s SCERAIN ) Pl 45 Ay I
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R SIS i

LA AR, A O DA M A DN 45 SR BEAT A9 AK FE = 0 WY A I R BT 2R .
TG, e EEE, BB G 8, Ry e ROt 7o
(ARIENIDE g G

EMT AR E

AT T TN AR S H I T S AW PR R B R M 4% VAT T R E
TN SR AT, AL SR B R (R 0 LA, R T B AR S IR
Sy SRIGHHT TRTESERS, i 1O BUR S, JFAE SEL il NKL
Bdn e LRbAT TS 5 iR B e EE R E M e AT B, SEEAE R, A
SCH HH AR R R D 28 T VEAE R R R, b 34 30 B AT 11 v SCE e 7 v
7 MRS HAN T ERT S, BT T RLSEI ST, BE TR R O R 4%
HAREN B A RE, FERTA G| S NG MIRABIEAT T 0 it B3 E, 45
RRE T RHABRAE DAT A, BN SRR E, a7 LR
JERE R M2 I b A B — 2B IE, DU ERIE R RIEHH Jittor *F &,
TEARFK GPU ¥ 4% LR T A HEBETERE . B, AT IR T SCHREHE H IR
JEEAE I 2% 5 VA AT BLS I I 265 18 R0 ARSRAR I I BRI 45 5, 30 UF T 7
I ERRTE, JEAH TR LRI AR EHGOKE IR IE . BB s g A, G E
PP IR, U BH T AR SR R VR EE T I 48 5 R IR S F A AL
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FERE BERE

F-T XEERS

A SRR T SCEA AT 55 BEAT 1 20 B FIBIESE, i 0] JUN T A B i B 1
BRI L2 VPAG SR AT T o AT 1) R A RN S A 7
I I T T AR R AR, X0 5 T2 LAAT R IR S L, S5 —
P H YR P 5 2 (TR SCERA N 5 35 s T LR I AS ke i, M AT 280t kA T
LRI AAE EAT H o A SCENS BA LT, S &5 1 BUAT (1 B G Aar AT 75 S Aar il
Jiiks FFAEIXIEA PRt T Tl 8 ORAR R S8 5 20 &5 1 1R TS R M 4%
Jiik, BINIRRE AT RO A B RAE AR, RN AT 2 RUE R IEAC B .
PEAh, A SO T SCEA AT 55 IR B SR A BT PR TR br b T T B 45, 4R T
P B SR 00 B2 Z RV Fi8 b A7 AEAS — BRI SCVE R 1), $2 M 17 S KA
(T8 S A I HSc A £ DA S B ] 9 SO I 45 R K DA T bR A PPAN AR o
AR T BRI A AN DR T LU S T

(1) ASCRES T AT I EZ A I ATE LA %, LA RAHSRIIIE SRR,
I T KL VR AE T SCEARTI P A AE 1 )

(2) ASCHRM T A 9] T ELZ A T 1) i 21 s 1| 2 1) A% 5 K P 2%
DHN, %M 4t 2 REER M AT & ROERFAE 3R G IR T R4
(RIVR B R AR b, g B8 20 8] (R R AR AR AL 2 2 Bt ), A6 2 8 m) rp A
PN TR TR L e A 8 BEA T 1 e T K45 A LA EL Al 5 T 4R 2 Tl v L2k
R D AOAT 55 e 4 o TAESHeaS ) b b U A 55, Il 4 R S AR e Ly 13y P 14
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