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Fig. 16 §/N-Qbservability Curve about the Femur,
when using a Random Chart of Normal Tybe.
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Table y correlatior betwesn Some Obsarvablse Signal-to-Noise
Ratios by a Random Noise Chart of uNormaln Type and

Those by a Random Noisge Chart of "Uniformn Type,

80% obsor- Effective 80% 99% Observable

|

{ vable S/N obssrvabls S N S/N |

e o —
|

Correlation coefficisesnt 0.697° 0.71° | 06 45°
| abeut all the bone

| Hegression 1line y=0657X—416 | y=054X—-203 | y=0685%~272 |
— e i 1
| Standard deviation of |
| ¥ to x around rsgression +2.4 4 +2.13 +3.200

| Line |

\
|
| Standard error of ;
| regression coefficient | 4018 | F0.14 +0.21

yiBignal-to-noise ratio in a random noise chart 0f. normal
type (dB)
§ o #
E%%»k%%.@%@@bf%ﬁt%xﬁ@zﬁ4Ftﬁ%%ﬂﬁﬂE&UEﬁﬂﬁﬁﬁhfﬁ%h
HME RS VYER2 )~ LICEEREL, SN FHEL, S/N observability %2
80% cbservable SN % &Evkw, IETCDONT B L&, S/N-observability
M RLIERA T2 2 L, —BROH & D8I LT 5 48 5~7dB L | SN 7E~ . RFEEEE Y
EEQ%EHImyMcﬂ_&W@ﬁﬁéhﬁEf&cnveSﬂVD%ﬁtE(ﬁELT?D-E@
M ERNFECER T2 L 45T ] 5,

z A
HHBRE I NHEHHNAR 8 :0689. 1965

@B, ML=  SatBiEs. MHEERE, 1952

MEMFR p. 863, HIHERFHME. 196 4
%*%-,E%ﬁé,*Tﬁm%,EE%A,%ﬂ&é.%??@ﬁﬁ%ﬂﬁ%ﬁ%ﬁ%1?és
BIIE, B, FP—, XGMETN B Es 37—2-2, 1941,
*Tﬁ&%,Eﬁ%ﬁ.ﬁﬂm.%ﬁﬁé.%¢%—,%15@m%%@§%%$ﬁ%196a
Kojiro Kinoshita Jap. T, Applied Physice 4 suppl 1:p215. 1965

—

Kojiro Kinoshita NHK Technical Monograph 3:p. 1. 1944.

Vom N e w oA

Enoch. J. M. J. Opt. Soc., Am. 49:Dp. 208, 1959
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Fig.17 S/ N-Observability Curves about the Bonse
when using a Random Chart of Normal Type
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Fig. 19
The S/N-Observability Curves about the Bons

When Using a Random Chart of Normal Type
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(Note about Tablse M)

) 4) 5) Corrscted for length,

6) " " periodicity

8) 9) I " area in comparison with 7

g) 11) 19) 160% observable even at sach S/N of the
signals,

12) Corrected for bilaterality,

10) 15) 17) 24) 25) Undeducible for much worse S N of the
signals,
11) 18) Correeted for area in comparison with 12

19) 20) 21) 22) n 1 I i it n 23,

In above doubls bracket are shown the 100% observable SN even for

exXperimental minimal SN of the 8ignals,
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Table J] Results about The Sxull, the Femur and s Second Lumbar
Vertebral Body,When Using a Random Noise Chart of
wlUniformn Type.

j Range of 80% o¢bs. The Skull The Femur The Lumbar

‘S 7 of | Vertebral Body

| 1. =11 11.5dB

| inguairias L - -

; 11dB 8.5dB 8§ 4B

} 9 nog | 20— 46dB

| 13- 1.9d8 1, 22.

i 20- 30d4B 16, 5, 13, 4, 8, 18, 2.
31— 404B 20, 3,23, 6,12, 7, 21
1 | 4.6 dB 14

‘ i = - ) Sop—

F - 13- 36dB 20-4.6dB 19-37dB

!3 50%0 bs. SN |-80- 304B 21(Min. ), 8, 18,5, 22, 6, 20

‘ | -3.0~ 0548 1, %, 4, 12,13, 23, 7

! '\ 13— 44dB 14, 2, 16 (Max.)

1’ Negative value l 11717

| —— S —-— S . - .

Magnificat. ratio 073 |—-58-— 33dB —48-4.4dB ~8.0-0.3dB

0 w053 |-34- 49dB | 1.5-65dB -56-22d8B
4, 80%obs.S/N |—49- 1.0dB 21(Min. ), 8, 18,22, 5
|-10- 50dB 1. 3 4 6,7, 12, 13 20, 23
| 50— 60d4B 2, 14, 16(Max. ).
Vagnificat. ratio 073 |-38- 57dB | ~25-61dB | -49-24dB
" v 055 |-16- 75dB | -02-8.7dB g —3%.0-47dB
corrected €% os. |-25- 20d4B  21(Min. ), 8, 7, 1B ,
SN | 20- 60dB 2, 3, 5 6, 14, 20, 22, 23, 13, 12 :
60— 946dB 16, 1, 4(Max. ). i
5. 99%obse. SN 1.7- 204B 8(Min. ), 5 22, |
| 30-100dB Others |
100-151dB 2 3, 16, 14(Max. ). .
- — |
1.7-120dB | 3.0-151dB ; 18—99dB |
I P | [ S I = R
|
4. BO%obs. SN dif—| 22+ 1.0dB < 12, 14 |
ference betwsen Iag, 29— 1.0dB >0
ratio . 55 and 0.73 N
16— 28dB 16-3.8dB E 19-2.6dB |
i 7 Uncalculated 9,10, 11, 15, 17, 24, 25 |
Integrals are implied No, of inquirijiss.



—300—

Table |/ Compar:son of Somes Observable Signal-to-Noise Ratios by
a Rondcm Noise Chart of wNormaln Type with Those by a
ﬂandom M01sq ohart 0f wiUniformn Typs

‘ : nNormalntype I wIniformityps

| 1. Bangs of 80% o1 T 1548 ;‘ 11.54B

|S/‘7'\fr‘f all anulr‘les |

(Ths skull) | (114B) ' (11 dB)
(The famr ) I (125¢RB) ( 8548)
(T’nn Lv.n) L 24B) ( 8 dB

2. Upset orders, betwzan nnormaln and nuniformn 6, 12, 21

G T 1 | 2.0—544RB 20—46dB

‘ (The ekull ) (2.4—3.54R) (1.3—-3.6dB) (1, Min. )

! (The femur ) ‘(S.S—S.Miﬂ) (12, Max. ) (20—46dB) (14, Max. )

(Thel. v.b. ) 1 (20—23dB) (19, 21, Min, ) | (19—374dB) Extrapolated

4. 50% obs, SN |—2.370.4d8 6, 18, 12, 8. ‘! —8.0—30dB 215 8, 18; 5, 22,

G 20,
38—67dB  Othsrs. | —30-05dB Others,
| 20—12.4dB 216 i 1.3—4448B 14, 2, 16
Negative value 3,19 J_ 19507
f
5. BO0%obs, SN 05—50dB 6(Min. ), 8, | —49—104dB 21 (Min. ), 8, 18,
18; 12 2:2, 5
50—1004dB Othsrs. —=1.0=50dB Others,
10.0—155dB 2, 164 5.0—60dB 2, 14, 16 (Max. ).
Corracted 80% Obs, 4.7—80dB 6 (Min. ), 12, | —25—20dB 21(Min. ), 8, 7, 18
SN 8, 18, 7
§0—1504dB Others, 2.0—6.04dB Othseras,

. 15.0—180dB 1, 16, 4(Max) 60—946dB 16, 1, 4(Max.),

'__

6. 99% obs. SN 7.6—~10.0dB 6, 8. 1.7— 2.04B 8(Min, ), 5, 22.
10.0—18.04RB Others, 3.0—10.0dB Others,
180—-232dB 14, 16 (Max.) 100—15.1dB 3, 2, 16, 14 (Max. )‘,,

7 80% obs. S/N

dif-ference bstween 25+10 dB<3, 18 22+1.0d8B <12, 14.

magnification 0.55

and 0.73 25—1.0 dB>20. 22—10d4dB > 0
8 8)% obs. SN

difference beotwesn 7.0+1.0dB <1, 4, 5, 16, 20, 21(Max. ), 22,

i normal u and 50—1.04B >4 (Min. ), 12.

1 uniform n a hove

Tange (1.?)‘4.5*94‘(11;5)43
|9 Uncalculatsd @ 10 115 15, 24, 25. 9, 10, 11, 15, 17, 19, 24, 25,
L .

Integrals are implied No.of inguirijasg,
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51 F Cl

TBBERCHWTXBRLELIBTKIFHREY, homEinER LR L roR0BEEHERD LT
OEDEETHER (S /N ) ThE b, BIZEEMOMAD XEHBEO Aperture admittancs
WBX%§$ﬁ®ﬁ§ﬂ%®Fmﬂ“”%ﬁﬂ&%%%ﬁﬁ%ﬁ&74»A&U%@ﬁ®%ﬁ%&&%ﬁ
fEaLrﬁﬁa,Rx%%%%rﬁﬁﬁmxaﬁﬁﬁ%ﬁ@&T%%zn@&%&m,xﬁﬁ%%m;
AEEDBEBCODATHROEEZ bOHEL DN He

!ﬁﬁﬁ(ﬁﬁmﬁé.@%¥oﬁﬁ.%@mmﬂﬁmﬁﬁ

o R = WJ@%E— B L:ii%jf. 7454 VEREE)
{ » shO‘[}ZlOlSe
| \ g —4— (BF©—AONT, ERHEY)
VB F i (HEL, EEMOTE. FHR AR, KA WEH . 7 0 A MER )
‘ﬁ@ﬁ&074WA N ORI ER, FEEARO & & ORTFORMNAHORREOTE
\Wﬁﬁﬁ (7 4w%—, #b, 79 2, At 27)
a£m5M6@%@#ﬁiBh&oAﬁ%m#MTmc@¢Xﬁ%ﬁﬁ@ﬁﬁﬁﬁ@%%%ﬁ@%§%ﬁ
(uzﬁyx%ﬁhX%7¢»ARU%@%@%%W%%%(S/N)KOMTEﬁ%KIDﬁ%LﬁG
Xﬁ%%%@@k@%ﬁwzﬁﬁ.74»A.%@M@%EE&&@MEHM<9@&éh1mém.%
BRAMEELE LTELAS / NHGEARLZ . XRRIEAE 1 DOBRRRLLTHLLLE, @
o%ﬁ@%x%ﬁméﬁﬁa@ﬁé—ﬁoﬁﬁmébnw%%mﬁ%oﬁé%ﬁ&ﬁam@,ﬁ%%%ﬁ

s LToEs 0BREOUTOMREAELOEIBRO TRETS 4,

52 Xﬁ%ﬁﬁ@?ﬂwfv-7Fi9yyx(ﬁﬁﬁ%ﬁ)
X%%®§%WE(u*v)mﬁﬁaxﬁﬁ%%ﬁﬁﬁ&f(u.v)I(&)&L,wﬁﬁﬁ(x*
y)KbH%&ﬁﬁ@%ﬁ@ﬁ&F(x-y)tL.Xﬁ@@ﬁﬁﬂﬁ&W(XsY)&TB&KGKX

& BRSBTS Ba
VX, ¥)= [[F(u-v)I1(B)cosd-F (s, yIdudov (27

gt XEEEHOEERET

x’:x+(a-—1)g. yl:y+(a—1)v, o= 'L_
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I (9 )coso=1¢32&
VXY=, [ flu pF{aX+(a—1)u, ay+(a—1)p}dud v
SUERTICHERBHUT O FROSATH 27 2 b EHL L THAS &
F(xi y)=5anmcos ’;’" P coszT"' 3
e
VX% Yy=Z0nf [ f(w »)cos {aX+(d‘4)u}cosﬁﬁ{aY+(a—I}V}dudv
Frgz L

V(X Y) == np /A% + B «1/ B0+ By + coa (7" axX+su)cos(Fray+y:)

(22)

(23)
BL F (e )= (u)x f(v )

Ay=[f{u)cos A= u-duy Av=[f,(v)cos 5" (a—1)v-dv
Bu:—’ffl(H)Siﬂﬁz’f‘- (a—1)u+du, By:ffz( v)sinr"rr’l (a—1)v-dv
du= tan | Bu/Au 9= tan | Bv/Av

‘APerture admittance mﬁmm/ﬁ}?féfu -1/;1_2.;;?52; TH52 505, OQu., Bu it
ﬁﬁﬂ%%iénﬁ%?ﬂﬁlﬁkéﬁﬁﬁ@ﬁ&ﬂﬁ(ZZJHCQXﬁﬁ%%T(ZS)ﬁKﬁ?ﬁ
KE@@V@%.B%xvﬁ%+B5®&ﬁ%5H.Gu.BvﬁWﬁﬁﬁfﬂ&$K%TfV?H%§
v%§+3%nx&u.vﬁm@xﬁgﬁﬁ@ﬁgﬂﬁ@xﬁyrw@kéé&au.ﬁ%a%ﬁ@vz
Ry ZBEEEL Tnh 3,

23 )KIKRFIN<, BEELMAPperture admi ttancell KE A R4 53 s TELD
HhlEDAdmittance OHEGHETHE % A,

X—ray focal plane

i

F(x, v) - Object plane

$(X% Y)

Image plane
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3—3 23OWMAMEEDEEDXGEEAOLHMENESE(Figd)

WATHIELABREF i g 4ICRT, hAEI 35 TREELE L Tno, MT F=pg®Cutoff fr—
eqency(fc) Z25%K,/mMTs 5, BEHEE22 1, 30 1D&EE, XHEEED twin peaked

@ﬁﬁﬁﬁ@ﬁ@ﬁ%ﬁ&mrp:o@fcazz1%@a5a43$/m,501%@a3a25$/m
Toh, BEAMICERES M E 4 PHEGTFALMEL DB, 22 15064, /M 3.0 16570 3 &4
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MR=310
T
Fig. 5 MTF of X—ray Focal Spot
Magnification ratio 1.35
Focal spot size 1X 1mm
X-—ray tubs voltage 55 KVp
1.0 — \\ ¥ ray tubs current 40 mA
N Total axposure 8-s8C
\\ g One sids coated film and
08 | \:,, - Siemens star used
s
""" a:Parallel tO twin peaksl irten —
0.6 8ity distritution of X—ray
v focal spot .
N b:Pa"pardioulﬁr to,
0.4 [ \ c! At 45 with |
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Fi - 6 MTF of X—ray Focal Spot

Focal sgize 11X 1mm
X¥—ray tube voltage 55Kvp
X—ray tube currsnt 40mA

Total exposurs ?2488c¢0
1.0 Magnification ratio 221
One side coated filmand Siemens
star ussd.
0.8 |-
a:Parallel to twin peaked inten
06 sity distributio of X—ray fo—
cal spot
0.4 b:Perpendicua%r toﬁ
o c: At 45 with
L 11/ij‘1‘. i i
5&};’ 20 3) Frequency(lines,mm)
—0.2} /
e A
‘D4A

Fig. 7 MTF of X—ray Focal Spot

Magnification ratio 201
10 Foecal spot size 1x1mm?
’ X—ray tube voltage 55KEVD
X—ray tube current 4 0mA
0.8) Total exposure 2488cC
One side coated film and Jise—
mens star used,
0.6 |-
a:Parallel tO twinpeaked inten—
0.4 |- e sity distribution of X—ray
a — ) b focal spet
0.2 i b:Perpendicular toy
"\ /\3: At 45 with'.
l‘.‘!'[]j? /‘—:‘.\- ) .
02 \0.5";!;” ¢ 20 30 Frequency(lines/mm)
!

— \/
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3 — 4 fix 2 ANEXBERICEHIT 5 HREGER

AEOIRE 2 0on, BERNRRAEI VORI LI T 4m~1 bon, HLET20m~1 8om, BHRET
3~Eemi 5l HEOBICED, REMBEERE 10 2~1331, BLET202~105 THILET
(A S 7 4 v SRS NS O THREIC L 15RO #HHKE W, (Table 1)
(ﬁﬂ%@t@@dasxuSmﬁﬁTZ%%kﬁ%®%®T@bo%ﬁﬁl5%ﬁ%mi6)25ﬁ1>
1 2 x 2mmESATHKBEZATAZWEETS b,

X E A0 BRASEETIco Table | DB SHD APerture aize TEWTHEbH,

Y EDEE LOF—5 —h b2 2 ERE TR R T L&, KO aperture © B
3, BRHEOMT FOHBKNCERT b, HUBRETR 7 1 v AHOHELS T ERESRMT £
T B DEATITS 5, HILE TAE 7 F BT 5 & 8RR CERTERETZ 50,

Fig. 8 MTF in Enlargement Radiography

1.0} Magnification ratio
1301, 221, 1.35
ng L Focal spot 8izse 11X 1mm
-~ X—-ray tubdbe voltage :55EVpD
X—ray tube currsent :40mA
06 | One s8ide coated film and
Siemens star used,
- MTF parallel tTo twin peakesed
i I intensity distribution of
X—ray focal spot,
0.2
\\ ‘ Freguency(lines,mm)
?D\GD
| N
—0.2 -

Table 1. Enlargemert in Clinical Radiography

¥, D. | Focal |Focus—-0Objsct:|Magnificatio | Aperturs of

g

om Jdepth Focus—FTilm ratio x-ray focus(1X1,
|
i | | om S em |
___‘“;,gf - i — | - | - ! = .
Chest| 180 | 4-6 1@4/——17@/183' 1.1--1.02 | 100X100-20X204
| i |
f | !
G.I.| 80-601 2-18 [42—76,/80 19-=1.05 | 900%900-50%50
| ! '
| | | |
Rons 100 | 1==10 !?D——??//1CU { 11——10 | 100xX16G06-11X%11
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Fig. ¢
Characteristics Curves of Screen—film System

Intensifying scresn (MS Kyokko)

Density
of film
Back and front intensifying
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75|~
1.5 |-
1.25]
Back intensifying sgreen
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0.75 Pront intensifying screen
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0.23-
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1 2 345 10 2 345 100
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Fig. 10
a) Density And Density b) Density And Granular; v
Density VYardakicn Relative
Variation granularity
4D
n20l " 250
- F
200 ¢
010L - M
150
U.D- z + . 3 F ’H:U ' N . & " -
0.4 060 D08 100 120 1{%0 020 040 040 08 100 120 1.40
Density(D
Wy (Def Density(Dyr)
One side coated Film withthe front of
F:Low sensitivs intensifying scresn
intensifying screen Tube current :0.8mA
M:Middle sensitive Focal spot : 1% 1mm?
intensifying 8s8creen Focus-film—-dis. 180 em
Tube voltage:55kvp Field size $35%35 om®

PEREOHREERT 7 + VLAEBOLE, 370 74—t A—5—DFA~F v+ ¥4 XL 15X
154, 75xT7 54, 150x150MED%nEBENKICEBIRES /N | EAII(Rs, 150
x160UDT7A—F YTCEATECEAD15 x 15 4 CRAMCEFF 5, D=025T21dB, D=
1.5T125dB TS5, 75x75ulimoritass, (Fig 11Db)

Fig. 11b. Signal-to-Noise Ratio And Density

(1)(2)and(3) : Aperturs size of micro-
< ) photometer of 15, 75and150x°

One sjde coated film with the front

SN dB

Sﬁf (3) of Middle sensitive intensifying
| screen (MS)
%:-\\\\\ Tube voltags 155kv
‘ Tt e Tube current :0.5mA
| Tﬂ Focus—-film—distance: 180 om
20 Field sigzse :35X35 onf
|
|
15 | N
S~
10!

0.5 1.0 1.5 2.0
Daﬁﬁmdpﬁ) = B
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