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Hierarchy:0 Integrated evaluation
<Evaluation goal) of mammograph
H(X)  X=A,B,C
T
I I |
Hierarchy:1 (1) Fibroid (2) Calcmc (3) Tumoral
<Evaluation shadow shadow shadow
item:1> "Fibril’ " Speck” "Mass’
m(X:) m(Xz) m(Xa)
H(Xy) H(X2) H(X3)
S  D—
(2) Sharpness (2) Sharpness (@) Sharpness
m Xa1 1 m(Xa2 - Xaa
H(Xa:) H(X:2) H(Xa2)
Hierarchy:2
<Evaluation | (blGraininess (b)Graininess (b)Graininess
item:2> n(Xo:) - m(Xs2) = n(Xos
H(\ 1) H(Xs2) H(Xo3)
(c) Contrast _J (c) Contrast (c) Contrast
n(Xc: m(Xc2) - n(Xea
H(\c ) HXc2) H(Xca)

{Evaluation object> |Screen/film system
A.B.C

m(X:):Each weight of hlerarchy 1 (Fuzzy measure
of hierarchy 1) [#=1, 2, 3]
H(X:):Each score of hlerarchy 1 (Score can be obtained
on hierarchy 2) [#=1, 2, 3]

m(X «z):Each weight of hlerarchy 2 (Fuzzy measure
of hierarchy 2) [* =a, b, ¢ #=1,2, 3]
H (X «:):Each score of hlerarchy 2 [* =@ by e #=108, 8

Fig. 2 A lllustration for strucutral concept of
hierarchical analytic integrated method.
— Hierarchical fuzzy integral: HFI —
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Table 1 The mAs values used to produce the mammo-phantom (RMI Model-165) radiograph,
and relative speed of each screen/film system.

Screen/Film systems mAs value Rel. speed
UM MAMMO FINE /UM-MA:UM [A] 44 134
Min-R/Min-R M:MR[B] 59 100
Min-R /Min-R medium/Min-R M:MRm [C] 37 163

(MR[B] = 100)
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Fig. 3 A mammo-phantom (RMI Model-165) radio-
graph.
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¢: Tumoral shadow — Mass —
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Table 2(a) Fuzzy measures of attributes of the each shadow on the mammo-phantom radiograph.

Single Compound
Shadows
m(Xaz) m(Xpz) m(Xc#) m(Xa,b) m(Xa,c) m(Xb, c)

Fibril [1] 0.39 0.19 0.42 0.61 0.92 0.62
Speck [2] 0.37 0.30 0.33 0.63 0.86 0.63
Mass [3] 0.22 0.17 0.61 0.60 0.89 0.64

Provisos:

m(Xaz): Sharpness, m(Xb=):Graininess, m(Xc:):Contrast
(#=1,23)

m(Xa, b): Sharpness + Graininess
m(Xa. ¢): Sharpness + Contrast
m(Xbp, ¢): Graininess + Contrast

Table 2(b) Fuzzy measures of the each shadow on it [H(A), H(B), H(C)] Ic%kb, =2
the mammo-phantom radiograph.

T3, HEHE/ 7 4 VL RD S R IR 722
L EORATHEEIC T 2814 L L THES

In case of the single

Moplambld  amshmily)  Messu(Z) fifi b (K& /5.00) %Ko, =%
iz B 0t TEHi RO BT & HE L 72,
In case of the compound
3. BRCEE
m(X, ») m(X,. s) m(X.. 3)
0.50 0.65 0.98 Table 2 (a) D&FER 2’%‘? IZx5 2 & E M
I —— DEEE (7724 WE) 13, SERERICS
m(X...): Fibril + Speck 2T 2 HEER i%@w%@J#AwETTB 2
- v A v Th B, BHEARBRIZEKOMBEOES )
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T4 MENIFKREL, Lrbar T2
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Wk [1], Ak [2], MEAEIK (3] o &ER W] D77 4 BIEIKRESEFETLZ LT
s, ENRETREL2 52 Thw b2 REE LIRTH B, ERRELTIE, RWFERKDOE
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(Xx2)] EEBESAMEINTHE 7704 ThHhrI L@z Elwv, ZNLDMK - K
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r PRy EHEfE (H (X)) &1 5. HREENOHELBBLZHBLTVELDTH
Kiz, BB l1o&EHREEICEZ 5N T %,

Wb7 72 4 BIE [m(X:)] (Table 2 (b)) Table 3 1%, ME2IcBWTHKEREEY L

L, TR 712 K EMR IR o 1) 34 & =ODEEIBIELER L 72 FEFERTH S,
[H(X)] #-T, BU 7724 o % [El—DIEGREAE ) 7 4 Wik 3 EBERE T £ O
T, ZoMEoE% J L, B4eFHE MFFESOFEEETH S, UM [AlZ 2> b
([H(X)] &35, cnH»WEOICBIT S Z A ] DFEEFEESSEL, UM [B] 13 (&

ZTEEOFEMM O R M EM/ T 4 v AR $E] & ThokitE] OFHFESAIKRE W, L
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Table 3 Score averages of seven observers.

UM[A] MR [B] MRm [C]
Shadows
[a] [b] [c] [a] [b] [c] [a] [b] [c]
Fibril [1] 3.24 2.19 3.76 3.33 3.43 2.90 3.10 3.19 2.86
Speck [2] 3.05 2.19 3.52 3.43 3.10 2.95 2.90 3,19 2.71
Mass [3] 2.86 2.33 3.62 3.24 3.14 3.19 3.05 3.14 3.00
Provisos:

UMI[A]: UM MAMMO FINE/UM-MA
MR [B]: Min-R/Min-R M

MRm [C]: Min-R medium/Min-R M
[a]: Sharpness

[b]: Graininess

[c]: Contrast

Table 4 Fuzzy numerical integration of the each shadow on the
mammo-phantom radiograph.

Fuzzy numerical integration

Shadows
UM [A] MR [B] MRm [C]

Fibril [1] 3.37 3.18 3.02
Speck [2] 3.08 3.17 2.92
Mass [3] 3.27 3.20 3.05
Provisos:

UM[A]: UM MAMMO FINE/UM-MA

MR [B]: Min-R/Min-R M

MRm [C]: Min-R medium/Min-R M

Table 5 Integrated evaluation values and normalized evaluation
ratios of the mammo-phantom radiograph on each screen/
film system.

Integrated Normalized
systems i 3 .
evaluation value evaluation ratio
MI[A] 3.22 0.644
R[B] 3.19 0.638
MRm [C] 3.00 0.600
Provisos:

M[A]: UM MAMMO FINE/UM-MA
R[B]: Min-R/Min-R M
MRm [C]: Min-R medium/Min-R M

N 9 " Integrated evaluation value
Normalized evaluation ratio = E

5

Bz kas (B8 BHETE LW, Z TIIBATHEiLE D e TR L 72 A FHiliiE
FREEREEOZK LOEEE (7724 HB5VIIRATELS L 5 £ L EH - 2D,
BE) &, CZITIHEEEN T WA LTH UM [A]:0.644 Th - 72, LLF, MR [B]:
5, 0.638, MRm[C] : 0.600 DJEIC %K 572, 2D

Table 413, B/ 74 LLRIZBWT L3, BEMEEIE-FHFMES T, M
[ 2 7157 EEERBENFEFES L Z D7 912 MRm [C] 2MEWETH 722 &b
7Y MEPSEH L 2 EEREENT7 72 4 HETE2, LT [a> 72+ 285
&l FHEHMEETH B, 72 Table 513, UM [A] DFHFEE SHY, ML 2T AT ik
MR 1o EHEEN 77 24 HIEE, ZOF LCENEEE2B T2 ks, UM[A] &

PFHEE L A TR REFMETH 2. = AT LOFHEREL 72, AMICEWER



54 IF— - REFERF - RBE— - ALl # - RKEEG - REE=Z - BHELG

Lo, HBRRICBWTLEN TR L EE
2 TANLE, LRDOHEREVZ S, b A
ICEEH LD EL AT LD L Red 72
HiREREEE 12, UM[A] =3.55, MR[B] =2.90,
MRm [C]=2.90TH >72, F72, LR
12, FHE S ORI HE [5IHEH, 8), 9)]
tFEoLKFELERERLLDY, ZHZLiZ=
ONEEBEZ BEL 2 WEIC L 2BATE
Sl K HEDFLEERTLNEHEZ Twb,

Fig. 413, MR [B] #100& L7z EZ &8
G/ 7 4 N AROMNEE (Table 1) &,
WAFHE I, SFEMHERESL 2EERED
SEEGFEEEOMFEE R L2 LN TH B, ILER
ERTIRROERE» L, ICHREICS 2
DR ES BEELBLETH L. KB T,
EERICHWZ DMK/ 7 4 WLRDLHT,
UM [A] %1313, PR AT LEELRL L
L EDOBATM L & 472 2 L 1E, ERRBYIC
FLERICE L 2K/ 74 VARTHB L
2 B ¥ AT LERED M NTHEERIZ v MRm

[Cliz, #BmE % FEICANTILERED 2
7)) —=> 7% BEC L2 A T A0 7 B RAE /
TANLRTHDLEZEZ TL W,

Fig. 513, EBICHHL2HEK/ 74 L4
Fo NEQ (v : #F¥Ffi& 7% (number of
noise-equivalent quanta (u)) (GEEE ©1.0)
Thb, —Hxic NEQ (u) Tix, MTF ks
Y Wiener 227 F LD F 4L & (ZHHZT 5 B
I2#h b, L72d->T Wiener AX7 FILDEHS

Fibril [1] Speck [2] [A Mass (3]

o

o
N

Normalized evaluation ratio

o

o

N\

MRm [C]

Systems

Fig. 4 A drawing showed four the relationships
between normalized evaluation ratio and
screen/ film systems and system speed and
fuzzy numerical integration.

xX10
16
——Min-R/Min-R M
14 1
v Min-R medium/Min-R M
e}
12 T~ —— UM MAMMO FINE/UMMA ||
—
10
3 4
o 81— =~
g e | >~
~
6
5 ~
- &
4 B
=l T
. e
|
: - L]
0 1 2 3 4 5 6 7 8 9 10

Spatial frequency (cycles/mm)

Fig. 5 Number of noise-equivalent quanta (u) (NEQ
(u)) of each screen/film system for the
mammo-phaltom radigraphs.

7, MTF D 2 FEnksr k) L k& v & NEQ
(Wi, EEMBEEEBICE—7%23D22 L
e b, Fiey I PZR(TZT 422 k)
filil, SZefMREEE#EEIC H72 - T NEQ (u)
DL~ (FR) B2 525, 20Xy
LLohbs ki, HY AT ALICBWT NEQ((u)
DE— I DRIET, Lo rk LB LSRR
LTwa, 20z ki3, ftho—ikny 2k mAiEig
O AT TR TE W IGER M (MTF) 2 £ 5,
L2 LY N 2 4 Xt (Wiener 227 b
W) ERAETALATLTHBEI E2RELT
Wb,

EEBRICHOZMEENEEMK/ 7 4 VAR T,
BN LIz b2 5T, UM[A] ' EW
HE2RLTWDE, ZHIIERFEDOER7 72
4 Wi TS & 2B FBEHE TR R
LI —HELTwb, ZLCHIBL 2FEEHLD
77 Y4 MERICL DL RO [BIHX
Bk, B TLELERIEFELNTHDEI L EH
2T, 77 BB ZDT7 7Y 4 S E
T & 2B AF M EY, FEEHiE L L THF
NTWBIENFEEE WZ B,

KR 7 7 24 A ET LTI, BE2D
HFHEYE B FHfE %, MTF {4, Wiener 2%
7 FfE, ZLCHEEa> 72 ME HBHW
13 NEQ (0) % rohiaicE sk Citm
TE, LHEmEPHREEEFRELLNTES
) DAEN L AREAFHED TE 2 REEZ L - T
Wb, SHDMEICED 72,



BRI 7 72 412 & 2 FUEE{E ORI 55

4. %% B

1) HEEFLEEEORATM % EEE 7 72 4
iy TIVEEIC & » TITR W, HLBCAYRR IR RS
T - AR S L7z,

2) FMiixtHR2 L > T 2HE2 DRME | HE{ED
FERER (BRHERK - BRI - IEAIR) HE
Bt (BEgiS - k- 2> F 72 1)
T EAEMICHEAD b EN, L LEEE G
BE) o [FET0wNn] & [BBRE | ¥
g L 2ABEBEOBEAFMc BT, =
DUERH7 7 2 4 Bim T S & 2§,
il Ic MEREZ TRICT 5 —2DFfx L »
2 B

3) MR ORI T, FHbifEc e
HCGGIETAR, OHEECDHEREEZHE
L 7-BAEFHHEAOEENEZ L > T b, %%
L 72w,

5. # 23

RIFFRICIEZMOD ) HRHEMICOWT S
KO E & #F T 2780 2R ERR - #d%
(Mo i) B R R, [ L < #dR O]
SHgEEY) RIEBIE I Lo b DM EES
£Y . 72, NIFERSE R IR R A H
FERMRIZ,, BEHIC Lo TwRinizi
D2zt s L T T 2 K8 TH 5,
B, RIFEH—IBIZ, 51170 & A E &
HHR¥E - FEERE (KK-1997.2.1) TR
BA%, F 72844 mILBFUIRE BT S (-
1997. 2. 1) TRRdbLurznZnsmEL 72,

51 A X &

1) HAREXEBSEBERIBEERE 74 F 74 &R
LW ILEREIA P74y (B &B ).
W, HAT 72)L- 227 > A —HAR, 1995,

2) {EREME  AERBICETAME (£03) —
EWREEMHRER 77 P 2ORE— HIK
sk, 31(5), 412—425, 1976,

3) TLRE, FEERFE, ME o, RNFA,
RIMEHE, MEFE  ILBRERICBT 2 EER
M EBBXBARY P IZDWT, BB,
36(1), 10—19, 1980,

4) et AERBICETAME (F05) —
I Screen System & F{AFEAYEESH RS

(92

10

11

12)

13)

14

15)

16)

17)

18

19

20)

fR—. HHUESEE 36(4), 462—471, 1980.
NEEEF], BHEBTE, REMH, 5R OK %
ERER L X B HEBEILE>VwW TV —3L
BiLREE Z Ky MMEEORE — B
#%, 38(3), 367—371, 1982.

R (TFEME) (Ko b7 2 b i
BIEADFINE — FIILERFICBITS2 — H
i seas, 38(6), 869—890, 1982,

FH R 2T 74 OB BRIKHEE,
11(11), 22—33, 1995.

K¥FEF, wRERE—, il ®, WT—i, '
H#E=, RKHEMEE, EGRAT, KERE . 77
PABERTNMCLBZIET7 7~ F AE{ENR
A —FIEREROMEEE~D—RE
—., FEAmE{RNE RS, 12(3), 106—115,
1996.

Kepw, wRE—, il &, LT, =
H#E=, KFEME, RRBT, KARE: 77
CPABEETNVCLBIET7 7~ F AHEIEDKE
43 i — Model 156 & Model 165122 T —,
)| WEF R R R 2 Ad 22, 16, 47—53, 1996.
WHER . 771 MEE 7 7 ¥ 4 R, FHR
H Byl 2 E, 8 (2), 218—226, 1972,
W E K Fuzzy BIENHERK & Fuzzy Higic
& B85 — o DOFMIEGTML G E @il 2
iocts, 9 (2), 361—368, 1973,

Murofushi T. Sugeno M: An interpretation
of fuzzy measures and the Choquet integral
as an integral with respect toa fuzzy mea-
sure. Fuzzy Sets and System, 29(2), 201—
227, North-Holland, 1989.

IWF—t, W@, HHEET, hERA 7
7 ¥4 QERIC & 2 MR ER oA T, H R
s, 48(4), 616—624, 1992,

Likert R: A technique for the measurement
of attitudes. Arch. of Psycol, 140, 52, 1932,
Saaty TL: The analytic hierarchy process.
McGraw-Hill, 1980,

Godon BL, Wasil EA, Harker PT: The ana-
lytic hierarchy process-applications and
studies. Springer-Verlag, 1989.

MR AT  BERERL 7 7 2 4 #4 (HFD), 772
4 FHE#E ST XA (BER7 72 4 F2HH),
13—26, 1995.

EHHEE, ZHEA®R, KN B EFREICE
DU RO E. BE7 724 %488, 9(),
108—113, 1997.

MeFE AT, F2I0FED CEREIL7 7o 4 fIc &
LEBMERIERICIONT, H8ME7 7Y«
AT LYy RY Y LEERCE, 33—36, 1992,
Sugeno M, Fujimoto K: Hierarchical decom-
position theorems for Choquet integral



56 WT—th - REFEHE - RRE— - bl & - REIED - KEEZ - [HELA

models. Proceedings of the International i, 53(7), 783—790, 1997.
Joint Conference of the Fourth IEEE Interna- 22) ENHUKERWE, FNBKER, /NEF %, @ R
tional Conference on Fuzzy Systems and the LR - BIE - MR BARETEEY ) —X
Second International Fuzzy Engineering 14), HE, #FALHAR, 1977, p.93.
Symposium, 4, 2245—2252, 1995, 23) Coombs CH, Dawes RM, Tversky A (/N8

21) WTF—: (182 L - [Ho) %%L *‘S?L OB B OHSETH, KR, HrEAM,
G DOMEATEM%E %2 2 — (). Bk 1974, p.241,

(f4%)

ILE7 7> b & (RMI-165) BEi&DBERHFEFFME <#issm>
— EGREEROY 2T —

ZHEERIZ, IEXBREBCAVCIREOMBHK/ 74 VLA VAT LR ERETLIIEFEMIZLT
WET,

2) DM ke L (HBR 77 BoZE2EALET. 2L T AT 0042351
DTY,

(3) TN LEMERRIZT 2 3TEPNMEIL/ 7 4 VL - P AT LEEE
DFFEMREBTT—2I2L T, FELET.

4) FEDFHEIR, SUET7 7> F 2EHEOMMRIEY, BRICKREY, BEREHO = SOBELK DB
LT Mg Mkl Ma> b3 @Eﬁﬂﬁﬁﬁxrim%n%h#tm}ﬁ, HEEEZ Twbh®
5 EXBEEF AMAEA TIHRAEL Tt E 5,
(B ZZTRRNLIICEEBEZ2ERL TBEET,
[0 & | 0 BEHEORK-HIK, 5 Witk Coiy, COREE THlLWElS E TRATESh, D
RE, HEIChioTHBEL»TRETHNE, BHHEIEFTCATVEET S,
TRIARME ] ¢ S LI A L 2 MU B 2 RREERE O 7 7 X DR L 2%, E DR F THINDIEEZ ORI #
Brb2 Tnwbdhr, ORE, ¥SYFBROZEORE,LETINE, FREGETCATVWEET 3,
A bSRP]EIEET, HVEE) G- 2ESDEIRDED, COREE THIATE 2, DRE, Bi%
DEIFKEINE, SVAVIFSXIPTHBET 3,

FI&

L, FELCWwAEEYT, 2

zul

6) HalE, FEHIHL TROL ) 2&HE (FFE) LFAT, KALTFE W,

FoR 5 4 3 2 1
@F : 8-, R - (4o Eiwj f2hzhEV] Tl T b2Bn] T LB
O MRMEDFEL - = [L- t vl TEbzddnw] [HE] Wb En] (Lot 50

©aArYFSXbH - = Ftoa%).awj EFEF =100 Tl T s»En] TH- &by

) WERRLTWETIHE7 7> F AB5HIZ, BEICHVWLIXHREEN—HIT, HPNLHIZBREL T
%)W’CT MAERIERIT, B ) R %ﬂ’(@l@ 51 TY. AIKILKEER L, [HACROMMBAEE] TT.
T EERER I GV EE-2BE] TF. —MOXMEET, ZO=ZDODBHREE TR TS v,

INLOERIIHLTHRLELAL I, FEEBMEOEELFEL T2 b TT, 272, BREERE
F—FERDE LIS, RACLTEETEEEA, JHEEHVZT,

@) B FAEL T2 iE77 v F 2BEENMHKIL, @BTIRTT., —HH72 ) HI0HLUAR (—onlk
®H 12N 20 UA) THRAZBEWLET,

(9) FEE L T2 CIERFIZ & T 2 &, ke, AIRMRES, BEREROIRTITZ v, EEEED [
HE ] TRkl T2 P72 0] ol Hfio[ﬁﬁwl,i"i'c

TEMYHNE, TEHEBAXCBBECLET, Wo AR -FEICANZT L, HLLHTIEMIZBZT
“Cé“i%/x,@f. HoEPLHITTET S W,

1) TiE, HF - FEEBECLET,

g



	空白ページ



