FEXBEEICBITAEEEED
a2 ¥ a— ¥ RITIZE T A58

A Study on Computerized Analysis
of
Masses on Mammograms

FREY LTS i

¥El1 241 A
January, 2000

TRk — A
Miki Goto



A Study on Computerized Analysis
of

Masses on Mammograms

Miki GOTO

Okinawa Polytechnic College,
Department of Information Technology,
Okinawa-shi, Okinawa 904-2141, Japan
[Fax : 81-98-934-6287; E-mail : miki@okinawa-pc.ac.jp]
Thesis Adviser : Professor Hiroshi FUJITA

In this paper, new schemes for analysis of mammographic masses are described, in which
a diagnostic logic for classifying masses on mammograms and a multistage pendulum filter for
detecting spicules around the mass detected by a computer have been developed. This paper
consists of 4 chapters. Chapter 1 describes the background and overview of this study. Chapter
2 illustrates the details of diagnostic logic for classifying masses on mammograms. One of the
important subjects in constructing the computer-aided diagnosis system for detecting breast
cancer is to get the knowledge of the diagnostic process when experts diagnose breast cancers by
using mammograms. In this study, we investigated the classification logic for the diagnosis of
breast masses on mammograms in cooperation with a mammographic specialist. From many
features of the masses, we selected 13 features and weighted them by integer values from -1 to 2.
The classification was achieved based on the total amount of the weighted values for all features.
We tested our classification logic by use of 99 mammograms, and the classification rate for
defining the mass as malignant or benign was very high (sensitivity of 84% and specificity of
96%). Chapter 3 describes the multistage pendulum filter for spicle detection around the mass on
mammogram. Existence of spicules around a mass is one of the important signs which
characterize malignant tumors. In this study, we developed a new automated method for
detecting spicules for each mass on mammograms and determined a spicule feature value. The
detection was performed by using a "multistage pendulum filter” which was newly developed.
Then, the spicule feature value, which indicates the degree of "spicule presence" around the
mass, was calculated from the detected spicules. The multistage pendulum filter was evaluated
with 71 Japanese women's digitized mammograms, and it was able to detect the most of the
spicules that a radiologist pointed; the sensitivity of 89% and specificity of 80% were obtained,
which demonstrates the effectiveness of our proposed method. Chapter 4 summarizes the study

and discusses on the future work.
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3.1 W%

AT, AL XHEGE LS N AT 2 R o ) b, EEL
i o-—-2Thsb, ACF2 T2 ABMNT 27202072 HE L7, [£K
RURYD -7 4 0% | 12D THR5

HHEN BT 5 O AR, TESEAENEmz /R L TB Y, LR
EHIREZ O BEMEDRRIN T L. A XHMEGFHREFUGFMZ E L Tb oL D
BHEEOESCIIETH ), EHEZ BV TEHWOLNL L) I o TET.
LAL, BWICHEETLEMIZE > TiE, MZEOB IV EE/FE0 AR

PRELLSDTETD. 20720, GAFFIZBT A1EREO R ZRIET 5
72D, 2 ¥a—5I1255LEZK (Computer-Aided  Diagnosis:CAD) &
AT LOREPELEN TS

AFXWEE LI OSN B ABOMILIZIE S T IR bONH50%, bivb
IWFHMEE OREEEIZLD, IRHOFRIZOWT, £ L) & HiZiEH
LTWA»HHHNIZGHEHL, FNENOHEHIZOWTENDR - B #&))
T4 ETEDL) nEAT L OO ERlb L0y y 7 AR L2 1, 2],
AifFeclazond b, B - ERoOHENEZIT) FTEELGHILO—2THLAY
FagREOHEMIELEEHEET A2 HWE LT,

AV F 2T 83, EEOR Y DS HEHRIZE U B IR D 5 WIZHUIR (FI0)

DAL, EROEEZ RIS 2 RO—2>TH 5. L, EEH

SAOFE & DRIRFEEO NS EHEIZA Y X 25 28T 5 2 & 13 THEET
HY, AEF2TOMMAE LRS- 720781, IEFIZA L. Gigerd I
ML OTARE B A2 L TAEF T 24r-7- [3]. LaL, &
DOFRTIIEEER LD SEENBFFO A X 27 2 TE LW, Tub i,
AEX 27 2 WRICBITARMMMEIRZ, BRMEHRET) ZLICL ) AEF
2 ET TS [4]. 10 0%DIEREEZIFTVEDY, EBRIZHVS
NWTEGIE AT 2 A G E D7, ERREIEVE. Huob id, TEEIRD
EELBL 2 TR I 2 2 812k - T, EEOR - BHOHEE KA TS

[5]. LaL, ik [3] LK, BEE2SHENIZLTOAYd 2T 2§
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52 EMNTEL ., F72Kobatake 5 1, A Y F 2T Z LS BFHIRIZE
B BRI & LTy, TA DA - T 4V Z IS X o TR L 7 BB 1 il
W, WENTEWRETI ZLIZL o TAEF 292> T b [6].
L L, BB L Cnwa7zo, BHLZAEF 271280l T n
EVWO DB ITONL., ZDLHIZ, INETTHRESNTVAHTITIEFEH
B L ANVOFHEHBIZAN LT, $724 COMEADPKRINTVWLIEIRTH 5.
ODILONDOAEF 2 TOBEDOD T 1 VY DOREZ{T-TEBY, [HED
F74NF ] 2L AT 2 TOMRMTEERFEL27. 2AUE, TR,
SIRD TIRICHIRE AR L, INZERLGEOSRIZH L CElTs 2k
I2E-T, ACF 270U EITIDDOTH L. ZOIRD T 74V FIZ L
D, BUHBEOHT 2 A X 2 7 2@V IEfR TS 2 2 L5 hE L %
S7: Lal, ROL) REEE K- 7.

L ROBEETTRTY

(1) OREIZOWT, HEMEDIEMLZ2 3RAOAEX 2709 L, R
PLY FORBIZLY, AL DRELED/NECSRKDOEEL LEH 72, 2
DO T 572012, /b 2 k2 L - TR =LA i & v Ty it
ML FERML, BHE§EOEPERZGLZEIZE-T, HRML Y P
FH AT o720 UL, MEEELEECIE, 20 L - T o nzm
% LIS L ORIZHEE T E W EOBENEN, AR T OB R
Lz, MESOBEIIZIEES h o7z,

(2) 122WT, AEF 2T IIEMITTVEIRE L Tidw 525, EEICEM
Tid7% <, BUBOMROEE AT Tho Ll E IO TV A%,
D720, BERELD S GRS s BEf s 246 2 &2 HgE L7
EROIRY +7 1 V& TIE, TNHDOEMLIZAE X 2T ZMiE3 5 2 L5
#HThH 7.

T72, WEk (1] Cal_7 L9102, EBEERIIIIERE & 2 oM & o
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RHBEZ S ON% C, D FIERICIET LI L NETH L L) M,
TEVERE R OB ) BB OBE EOERCRKNT 2 AR 271k, BEH
Wiz HEEN T2 E STAHIZRET AHAELECHONDL L) S EMEIZL Y
fefsn, MEfELGEREEICL CAY X 2 TMIB AT ) ERDIRD T-7 1 L %
TRINSOIITHRT 2 2 EPRETH LD, L0 RHEFD - 7.
FIZTARMETIE, 2OLHILEERMN Y FERGDOEELZITIZA WD L,
BH LAY 27 RMERIG» S NGNS ET A AEF 271200 T
AT R 22 L2 HIWE LT, (CRORRIFRE BRIz, RE
HEIEHRE AV TFREICURT 5 L L 012, oL 5HEE L72FLHO
KA DDFENS “GEEEN T 71057 ICX )BT EAT) TEERRET .
Af LTI ORET 5 FHEOGFMeHA L, EBIZ L > TRFEOHENMEE
RET L 7o R a2 it 4 5.

3.2 AEFaTgHHAHEOTN

AWFE TR LI AEF 2 gmibofng, K 3-11RY. bbb, 5
DO THEEINTEY, DUTIZ&LIZOWTEELRRT 5.

3.2.1 ME@EBEZoOh.LOTE

AEF 2T OB ET) 720101, TTHRELIERESET HLEND
L. A, 50 LoEMEMRINRE L LERZEL, CRT LT
TARA HIZEY, ZOEEOPLEZRE L.
T, e L7 o BRI #IR L e L, FO8Es BOE S L
T Y . DIBRoLEIX, ZoOBOERICH LTI

3.2.2 WHEBEZOMLFOIE
AYF 2T 2T 57001203, BREEONGEMNT 52LE DL, L

L, FEEIZE, BREEOLEVRIE TRz X ) RIERTHE LTV,
- 27-



TROFMEEY E OFEL VL o THHESAHE R 5 2 L, JEEOBED
FrE M7 b DA%,

Z 2T, BOEEERETADOTIE R, ROLH) L HiEETHWA, T4bb,
T ARA T ZI L o TG LB O — izl e LT, —EDKRES
D LM EREL, ZORDMIPSRRKMNETE, AEF 2 FIRFEFE TS,
ENENOMEIZH > T, RICIHERDLLEIRY T 7 4 vy 2 @M 5. 4l
E, HRETLEROTEEE S5 mm2 S 1 5mmOAI SO0 L, HETD
ELGHIE, AT R E4mm (20E2700) & LT, 2042 2 mm
(10E7+t) FopgaEsd, 14MoME%EL. RIVE TP
F30mm (15074 N) 45, UEoOHMHOO, HNEENo. 1,
BMVEENo., 14&75.

3.2.3 IJFfEBi~ A7 AL
WP A ¥ 27 DM AEBFDIZT A 72012, @RS O sh x JEEEs~
A7EE [8] I2&->THr9). £3. BLOH#HED ST 720§ GReEsi~ A7)
RHEWRT A, TNAEFEEGE2SEE L, ARG N TR BRI
T4, ZITHWIEEH~ A 70 4 XL, #Hifk 121, 4mm (7 X7
v b)) T, Wi THh .

Determination of Mass Center I
Mass Edge Extraction I
Unsharp Mask Filtering I

Density Gradient Calculation I
Detection by Multistage Pendulum Filterl

M 3-1 AE¥Fa2TgHHEOFEN
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3.2.4 REAEOFEH

AEX2T%, EJLVOREEEZESICOOIRTERE LIZEE, BR
PICY TP AEF 2T THA.

B 3-2 IZJEfEg~ R 7 ILEEH O E R (a), B L F@d HiREQROBE %
BHLCHEZEOZRT.

B o, DTICRETAZEAIR) T 71 V7 THWS2H, 3.2.
2ONBTRELLAEF 2 JRFEBA (TRICHBET 2 RAMLEHZKMAD
MOMEE) OFEREARME G _EkD7. &b, TITIE, V-~
L=% 2L TiREREZFE L.

3.2.5 ZERAEERNVTFT74NVFIZLLEH

BENRTHILIAEF25%, UTO “LEREREYVTF 740V 2L-oTh
H35 [K3-3 (a)l.

(1) EEOH.LONSENo. 1OMANEERY, HELEORER A LT 5.
KIZ, BADPLHOIMEAING WM e, No. 3OMELDRKEEB
E¥5H. ZDEE, TOHTAB (LEZLVIR) PREF 27 %iEER
T5 “ROTF &b, MAREE L CEBRSZIRY FRICESRT .

@

B 3-2 AEF272E0UYHENAEXBREE (a) LZOR
FEL R % (b)
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4B, M EOY s vVEIL, REHROE 7 BV EEAE L.

(2) VT LEOEADE 7 LI DNWT, ZOMSTITFATT 2 W ORI
BEE 727 B NIZONWT, FNFILROTFEIZL > TEELEZ AL,
X 3-3 (b) WY FORFMIZRT. IR FIZmAZEE L, HBAH
DIEAIZENENAE 7 Y VORDIETAE X 2 7 2 HET 5. R
FORSEBIRY FOMEIZL > TELLT LD, HLHEICBTLIED T
DEIAB’ #LEZELELAEE, R TOLOEEOSLX . (1=
ISDIEBT A, &Y 120 L TEZRHIIZHEES 27 2L L oRgE
V 2, DTOXRL>TAB DAY F 2 FEMTH 50 OHE %17
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1’ Vz 2 aGavc
_ (1)
0’ ‘/: < aGave
L
§=2.G, (2)

CIT, G UREEDORIIBILIREEY 2 « G _I2X->TIHELL
72AH, @ \FIREEAED RIS 5%EH, SIEFAB’ LTG =1ThbHYE
VOB THL. 22T, Y FIATTAEL 2 OOHFDH b,
ELL01DOTH SHE—EDMEE 2L ) Z L, Z0IEYF%2AEF
2 IfEmE L TRIET A, 22T, EBRWIZ«=0. 3, #=0. 8L
& L7,

AEF 2 TR E SNTHTACTIE, RO (3), (4) OfEEZT).

(3) HCEEMELTHPAC [M3-3 (a)] DIEEEHEFIE, No. 5
DO L DREFEIR) FOEHD £ 5.

(4) mCzuhiz, (2) LFERORIEETTS .

(5) SZTHLAEF 2 IR SINIHEL, FOAEF2T7DmE kRN
ELT (3), (4) LEROIEEZMEY KT,
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Pendulum search area

Pendulum search area

M
43 #4

Concentric

Spiculated lesion

o Center of mass circles

(a)

Pendulum
search area

#1 #2 #3
(b)

K 3-3 SEMED 7Ly OE (a) BLOER) TOFEM (b)
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(6) MA%ZNo. 1OMNEIZH->T—ABHL->, REoriz (2) ~
;

(5) DEMERMEVE LT, 72771, HAOBHEN1~2 ¥ 7 20
AL, ridBELLINEOREEOY 7L, RIZERTL00
(7) R¥ELLLME*No. 125No. VNERZE 72, [AREOD WL % 4T

7.
LD ZATH Z L2k b, AL BT, RO L Chigtikic

FIES 5 IR, & 5 \VIZIR OB S % T 2.

3.3 vIalL—I 39y

Y

EXMEEEIZE, BROERDEINEI Ny 7 75 FORK—%
L, FURMEISER T 2B ENRONL 720, SWElEsETCAY 25 4
95280, ZERARD T 74 V7 ICIZERENS. 22T, SEHIE) T
T AN DR HERR S 572012, ANLMIZAY F25D8% — 2 EK L,

AL ZEFRE MMl G HCT, Y32l —Yarifior.

WE [AEF 27 (spicula)] LIEENE LD, BEEORE Y 25 HEFKIC
MU BEIRD 5 VITHIRDBREAFLTB Y, EEELD S OIS E Y
L, KRDABOHEWZD EFETVLLOIIRET BB EOEN (
architectural distortion ) 7%, FLE X#MEE LICHBAE S L TERLTVWEL 0
D2REENH D, ZOWBEDEHNERTZ A X 2513, ZOEEDED
BENZZATICEN D 22 b %,

TIT, BMEREEIIAEOL OEEEL, 20 FEERICIZELE B2
IR OILEHD & BRI IED B 5%, TSR NED» S & 25
RO ZH S, CNEHCTEEARY T 74 Ly D72dDF A b5y
—rE L7,
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M 3-4 (a) 2y 3alb—va lZlHWwWAETF ANy =%, K (b)
(24X, SRR (FEMES  structured noise & S IRIEIN D) #2721
GART, HEORKEEIE512X512E 70, BESHIEISDI ts
THDH. ZOWBGIZH L TERLASERIIRY) 7 1V 5 2l L 72i R % (7
X (c) IIRT. SRERL2ZBREHRY 77 1 L 51, Bi{E oA+

FZ20RKDH) L1 6 R L, L BT E Lo 74 KIC
DWTUE, BRI E » TRUIRE DS F TS ITHE L TW A OB T &

72D THhh.
SO Ial—arnh, KIANVIDPAEF 2I0 LD iRk ok
WA THA I EDFEITX .

3.4 AEFaTHEE

FLEXMTIEIIBIT 52 A ¥ 2 7 OFHMIE, BIZEDFIEDOFESLALL T
TR, FNPNEOREERICH L THERLTWEDR, [EEOLEIZH
STAEF 2 IDPET HODELZEZERBIIANTITILENSH L. F72, AE
FaTRBLTLLIER, 2REEAFTHRONLELDOTIERL, AEF2TD
(D56 L8] TEHEININELDOTHAE., 22C, LTO L) niEsETIH
HOT, ZOEROAEXF 270 [H55 L8] # AT 2 7 fm s LT
7z,

FT, BHENTAEXF 2 50REDEM A dE Lk &,

1

Wd
e

L=1- (3)

DEtEEITV, AEF2TDOERXIIOVWTOFEHRILEITS. 22T, AFa
TGO HAH| [HL] ICEREGEADKEEZLIELIE, ALF2TIDES
DM HABREOESIL ETHIUL, "D AEXF25D [HH5LE] LK
ENIEnS, AEF2TOR OB O (exp) ORHEEIT- 7. 72
L, WIRAYF25ORSOIERILICET A2HRHCTH 5.
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SN, BEOBRMIZENZITS L DOMEIDIZ) AEF 2 THPHIET D7
T, EEALHLE/ME 3 0ETOOMEIZ] 2% L, FRLTND
BT L DAY F 27 OMBATx A KDL, A F 2 T XFED I ED
LTHAET DL, EHNAIH L TEFARARKHET A HPALEXF2TD
[(HH5 L] 1BRkE, LT 2MEMBEOER LT 20, AEX2T0
EHECEDEDOATERD S,

12

| | /
€= 2 M=) (4)

7Rl WHEHAEF 27 0EREOERLICET AR THEL. AEF2T
HFHMESEI NSO 20T HWT, kO TERHLZ.

zaL+bC (5)
a+b

B, ERIICERTE, w=0. 05, W=0. 7, a=1, b=2¢&L
7z.

ZZT, SHUIGEWVIEE, HRELIEHOALX 27D [H551L &
DHEENEL D, LT, 2ITROLNZSHEL, AVF2T7D [H55
L&) #A~Do 4 BERECaffli L7z, GFfiZE#EE, 0. 6LLLZA, 0. 4L
EO0. 6KiEZB, 0. 22LEk0. 4kmzeC, 0. 2R@zD&lLA 22
T, APboLbAEF2T0HLIREL, DAY F2TDORVIREZEL

TW5.

3.5 PBRIR W&~ E M

EStely

L 7S BRR Y 17 4 V5 OFEH LOAREZ B 5720, BRHEIZR
FHOTEREZT- 72, UTIZZEOHYE, #MRBILUEFREZRT.

FHT 2T XTOMKREET— %1%, 20. 3ecmX 2 5. 4cm® H
W RE7AVAZE s T SN XHRELE, L= =T 1 V5 (4%
AHAVCT, 0. 1lmmO¥ > 7)) 7R, 10y FORESHETT 12
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VLT > THRONZT A VY IVEIR (2000X2510E7+1)L) TH
., MR ELDAEF2TE, HIABREOKE B> TwhH7D, 0. 1
mmDREEIILETIE RV, 22T, AT OFK L MBI OERHED 720,
4D Y 7 LV ORI LY, FHMEE 0. 2mmOE{GE/ER L THW
7z,

VEBC L 72 BRI ) T-7 4 IV % OMRERGF§ 5 720, BMEHHEHEIZ L - T
AEX 2 7 DFEDTEFIITHONTOWLEBZIZBNT, AEF2T7DH 5 MHI(%
260, BEUOAEX2T7DLhWEER4 56, At7 1HlEHTAEX2 T
OB Z 4772 F72, FNEFROWBIZONT, AV ¥ 2 THEME %5
"L, A~DOAERIIHE L., #0#EYER 3-1I1RT. 22T, A,
B% [A¥X2I0H5], C, D& [RAEX 204w & LEGE, B
B7 4 Vs EMZEL CEEEHTESE S (Sensitivity) (X8 8. 5%
(23./26), B IEL S B EHFITE 5E A (Specificity) 138 0.
0% (36,/45) Lot

72, BOHRABEN LR X MEE IOV AR 250 Ay v F 2 &L,
SERRD T 71 Vo Ik TR SN AEF 25 LI - Rt %17 72,
FDI) B 3FUIDOVTORREEM 3-512RT. [ (a) BLY (b) 1EA
KXo LHEIE, (c) EAEEFL2TOLWEHEDOFEET, AEF2T
DHHBEIZOVTIE, AEFATOBLZOMELRL. &8, HEEUE
DBELZDOMELRLTWA, (d), (e) BLU () &, ThETNEEA
ROT 74 VT ICEBBBERERT. ZNENOEZIIBITA ALY X 2 T4
MESBLY [AEX270H55 L8] 1E, (d) ##S=0. 8 7THEA,
e723S=0. 58 THEB, O»S=0. 31 THECTH5A.

3.6 HiRELEE

SRR 17 4 V7L, BEHERENR LAY F 2704 ART L
WTE, EROBEBEREIRE) F 74 Ly TIIMHETE o728 LAY F 2
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F3-1 7 VIEONI T BLERIRD T 7 1 V¥ OVEREFE O 4 5F

Masses with spiculated lesion

Rating for detected spicula Number of masses
A 11
B 12
C 3
D 0

Masses without spiculated lesion

Rating for detected spicula Number of masses
A 0
B 9
C 21
D 15
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TR0, WERGLRD SN L SAHIET A AEX 2T, BRIV Y FOLH
L DHINTE L d o7, HHEDBEEAD/NEVWAEF 2 T2V TH, £
D% T 5 2 EhTnEEE T o 7,

LA L, MGHRRHEO /R L7z AEF 25 OWiE L, 74 VDML L/IZAY
FaF kT, FOMBERESIIETOREVWAYEONL, IUE, HSHEEE
DIRTAEF 2T DA v F05, Wi LOBIERD S 723 TE % <, RIS
AV F 2T OB Z T TWALIOTHA, /2, 71V FDfEEL, R T
DESD I ENAEF 2T 1220 TUE, TNl T ADALEFx
2T LTHMT A ENTE W) BB E L TELZLNE, T72,
74N EDRRESNIZEALIHNTAEF 2 7D T> T A0 L,
BHERHEIZ 7 AV LA EERE L TAEF 2 T9DAr v FRITHIZ LS, 7405
2k AR S L BRERNED 2y FORGEE o THNTW A b L b
b,

AV X2 TDR0E SNAEEIZOWTIE, TERELOFRHEEET NS0

LT A, 2D, B REE, ER LI ) BT TH > T,
CHERBIMIZALYF 25 ThVEDOE LT F>Tw o

Ak, FEMORRICBWTYH, AEXF270 [H5H5 L] & 4ERELLIC
ST THHL T AEENIILALTHLZEDS, ZEREERI 71V D
EFAf A HLAE L Z Sensitivity & Specificity 72V TIEERET A Z L3 TE& LW, £2 7T,
L7 1% HWTROC (Receiver Operating Characteristic) f#HTIZFD T
PREDFEM % 47> 72, RO CHTORE L VSIS [9] THlRH5NTwD
DTEWT LD, ZOTFEENCLZEIZLD, FFEORMMEICIE S U725k
TEARL, 7AMIOMUEEIELLGHET A2 TS5, TORREX 3 -
61T, 2T, I AEF 29050l b LmEOR G [l
‘@(FHEQ,ﬁ%@zg#lﬁﬁﬁﬁbfw%%@%ﬁb<XE#J?ﬁ
HHELEEOES [HEEE (TP) £ THY, BMEZENLSELPLT
PEBLUVNFPEERD, h—771 v 747887260 T, ROCHi#E
IFIEN T WD, #RE LT, FPHENO., 22MA7EIATTPRIZO. 8
Az, $FPENFO. 7TUETETPRIEL EVIFFMEHL I LN TE,
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TRUE-POSITIVE FRACTION
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06 [

0.4

0.2

0-0 1 1 1 1

0.0 0.2 0.4 0.6 0.8

FALSE-POSITIVE FRACTION

B 3-6 ZEHEIRDF7AMIIZLDLAEF 2 T DOROCHK
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OFPF L LT, AEIRELLEAR) 7 1V OFEEERT L
WTE7.

L2 LGS, ROL)igHbdo7z. T4abb, —#fKICAEF 2T L0
bNAEEDH B, BEOEIIERT 2218, FLE XHETE LIZHBIZHEL
Bz [#] ELTEBT LI ENTESL, ZIUESEIRE LS ERRD T
TANTIZE o THRIBITREE o7z, Lo L, SRWiBEEIZOWTIE [#] &
LTERITZ2IEIEIRETH S, 72, AEXHEEZ 0. 1mmEfRTT 1
VINMLLTWAZD (85120, 2mmllfidME), 20 L9 RREEICOw
TIRARGRE LR T 74 VI L 2 RINEREETH 5.

[ZA¥F 2] ERBEINDHLDE, FOEELELOBEHMIZKL LD,
COBRTELBERR) T 74 V5 L) —DODFLETHRINT 5 D0 RED Tk
LiEEZ LNV, BOEEEICOVWTIRESICHOFEEFRREL, A
fEREO [AYF275 L8] 4L, BEOR - BEZOL0ZENT L2
EDNEETHAS.

R TIREL “SEMIEYV 74087 1%, IBEAROEREHVTA
V¥ 27 OMHE %179 HROABEBICHFET 2R ML Y FOREEZZITIZL
W2k, FASEEIChAAEMBAELIZLY, BHLAZAEFLTIZOWVWTD
BINTTEETH B 2 L Wb h otz LB IHHENT: L ZAITHEETHAEF
2720V, EEPRErRESE LzRLCHZZREL, £OME B2 gL
LTI F7 4 VFICEABEZIT) 2 I DI TH - 72, 4%,
WELTEET L LWL, MOTRVWALEF 27120 T, OB
EERETLE LI, BEERPOEE LAY X 2 TR EEL —D DT
A= b LA E - BEUEN AT LAZHEEL TV ZENEETH
5.

B, KL TROCHBOVERIZHER LAY 7 727 (ROCKIT)
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X, D ITRFERGHERIOC. E. Ay VERIZLALDTHY, Z 2B
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4.1 HBFFEREDOBEE

K d, A XHEEOMEREZIINT A3 0 ¥ a— Y BITICET 5%
IZOWTRR 2D DTH Y, BAMIZIZEEREO R - BEER O 7290 O
DFEI Yy 7 OERE, TBREENO A F 25 % ABRE T 572005 B
WHLT7ANVTOBEBIZOVWTTEFEDIHDTH 5.

KR Lid4Emps SR SN, 2EB L3 ETHEAFIIOVTHN, 5
E LTI R Z IR T & 72728, 2 2 TIEIEKRN LG58 E 2 B TARGE
XM E T 5.

H2TTIE, B XHEE LOEHEEEOR - BIEENIZOWGRNT,

WA, DBEIZBWTIBIEIMENICS 2. 200, BEORHER,
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AETIE, g ECHFET EEERICOVWT, EHiPZOR - B0
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EFEfL LR - EEEN T Y Y ZIZoW TR,
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WA TNIT) XLARFHAE SN OD0H L. LrL, EL4DFTRIZBNWT,
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