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Table 1 The mAs values used to produce the breast
phantom radiographs, and relative speeds.

Screen / Film system mAs value Relative speed
UM MAMMO FINE / UM-MA 44 133
Min-R / MRM 59 100
Min-R medium / MRM 37 160
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Fig. 1 Radiographs of breast phantom, (a) Model 165 and (b) Model 156
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Observer
Screen / film system A B C D E F Total score average

(F) 5.67 4.33 4.00 5.67 4.00 4.67 4.72
UM MAMMO FINE / UM-MA (S) 5.67 4.00 4.00 4.00 4.33 4.67 4.44
(M) 6.00 4.67 3.67 5.67 4.67 4.00 4.78
(F) 5.33 3.00 4.00 5.33 4.00 4.00 4.28
Min-R/ MRM (S) 5.33 4.33 4.00 5.00 3.67 4.33 4.44
(M) 6.00 4.00 3.00 5.67 3.67 4.00 4.39
(F) 4.33 3.67 4.00 4.33 3.67 3.67 3.94
Min-R medium / MRM (S) 4.00 3.33 4.00 3.33 3.00 3.00 3.44
(M) 4.67 4.33 4.00 4.67 3.67 3.33 4.11

(F) : Fibril (S) : Speck (M) : Mass

Table 2 Score averages of observer, and total score averages.
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Table 3 Fuzzy numerical integration of breast
phantom radiographs, and those normal-
ized evaluation ratios.

Fuzzy Normalized “Impressive”

Screen / film system numerical  evaluation overall
integration ratio quality
UM MAMMO FINE / UM-MA 4.69 0.671 0.635
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Fig. 2 Bar graphs showing the total score aver-
ages, Model 165 and Model 156.
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Fig. 3 Bar graphs showing the normalized evalua-
tion ratios, Model 165 , Model 156, and
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Fig. 4 Plots of normalized evaluation ratios VS
corresponding relative speeds (Min-R/MRM :
100) from each of the screen film systems.
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Fig. a Front section view of the RMI-Breast Phan-
tom (Model 156)

*Fibril and Speck : diameter of the test object

Mass : thickness of the test object
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Fuzzy measure

Fig. b lllustration of the method of calculation for
fuzzy integral on a UM MAMMO FINE/UM-
MA
Total evaluation value

Fibril : 4.72 Speck : 4.44 Mass : 4.78
Fuzzy numerical integration on a UM
MAMMO FINE/UM-MA

=4.44+0.22+0.33=4.69
Normalized evaluation ratio on a UM
MAMMO FINE/UM-MA

=4.69/7.00=0.67
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Table a2 Combinations of piece number on the basis of the standard value, and those fuzzy numerical integra-
tions and normalized evaluation ratios.

Piece Fuzzy Normalized Piece Fuzzy Normalized ||\ Piece Fuzzy Normalized
number numerical  evaluation number numerical  cvaluation number numerical  evaluation
(Fibril, Speck, Mass) _integration ratio (Fibril, Speck, Mass) _integration ratio (Fibril, Speck, Mass) _integration ratio
3 2 2 23 0.377 5 4 2 29 0.475 3 3 4 3.6 0.590
3 3 2 2.4 0.393 3 3 3 3.1 0.508 5 4 3 3.6 0.590
4 2 2 25 0.410 4 2 3 3.1 0.508 4 2 4 37 0.607
4 3 2 2.6 0.426 4 3 3 33 0.541 4 3 4 39 0.639
3 4 2 2.7 0.443 5 2 3 33 0.541 ] 2 4 39 0.639
4 4 2 2.7 0.443 3 2 4 34 0.557 3 4 4 4.0 0.656 |
5 2 2 27 0.443 3 4 3 34 0.557 4 4 4 4.1 0.672 |
5 3 2 28 0.459 4 4 3 34 0.557 5 3 4 4.1 0.672
3 2 3 29 0.475 5 3 3 35 0.574 5 4 4 43 0.705
: : Standard value @] : Quality control value
FEZOMA b & Bk 3 L, ARG 4 DL E, B B AL I BET UL, 74 F T4 v ondkiRuiio L7
4 LA E & L7285, Mk 7 A F 74 > ondkif &z L MATHIE (0.672) &4 b, ZHUZL-T, KIEEOE
T Wiz b 2b b T, BETHILI20.656& % D), H B A G AT WA o 720 E IS & B VETEFEE O W
EHHEDIBA T (0.541) k&< Ell3, 2L T, HROEENE, L L, TN TLARERIC 1L HL7: 30
A K54 > DL iz S 2 HIA bR TR HOBIBGHE/ 7 4 L ARSI L5 2 2124 B,
WATHI LD B, 2D Z k13, KK L DFHEiT FL55 X #dhczn i i oAzt % w5 < G 1111115)1”‘-\6—%:!}&
HSET 2 DTl < RAMIHIT 5 LEMD DB 2k 6 AT, SHPLTELC I3 A TS 0. 67200 Lo kit

ERRL TWwa, &5 HbEdkd (AR 2, 2nkh BT B LEMA BB E, bbIEIEZ TS,
—2 LN 7 > 7 Th DMK 4 L, FIKAE 4 WL, IE
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